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FIRST DAY, JUNE 20, 1940 


HEMANGIOMA OF THE KIDNEY ASSOCIATED WITH 
MULTIPLE HEMANGIOMAS 


ARCHIE L. DEAN, M.D., and WILLIAM D. McCARTHY, M.D. 
From the Department of Urology, The Memorial Hospital, New York City 


The purpose of this paper is to add the description of a case of 
renal hemangioma to the twenty-seven in the medical literature and 
to suggest that these congenital tumors are so frequently multiple 
that one should suspect involvement of hidden organs when there 
is an extensive hemangioma of an extremity. 


Patient E. B. (M. H. 58707) was apparently normal from birth until _ 
the age of two and one-half years, when, after recovering from scarla- 
tina, her mother noticed a few dilated superficial veins on the left leg. 
When the veins were still present a year later she was examined in a 
hospital where it was found that the affected left lower limb was larger 
than the normal right. The child was discharged without treatment. 
For the next few years the general health was good but the left thigh 
and leg slowly outgrew the right. Finally, the child was referred to 
Dr. Bradley L. Coley at the Memorial Hospital. 


On admission, August 22, 1934, the patient was an apparently 
healthy white girl, eight years of age. Physical examination showed 
good general development. The eyes, ears, nose, and throat were nor- 
mal. Distributed about the nasolabial region in “butterfly” configura- 
tion were many small elevated capillary hemangiomas. A number of 
small neurofibromas were found scattered about the skin of the fore- 
head, chest, and back. The heart and lungs were normal. There were 
no pathologic findings in the upper extremities or the abdomen. 


There was marked asymmetry of the lower extremities because the 
left limb was 2 centimeters longer than the right and the circumfer- 
ence of the left midthigh was 29.5 centimeters while that of the right 
was 27 centimeters (Fig. 1). The enlargement of the left limb was due 
to a true tissue hypertrophy because it did not shrink when the limb 
was elevated. Several dilated veins were visible in the superficial tis- 
sues of the left thigh and leg. A capillary hemangioma 2 centimeters 
in diameter was present in the skin of the left upper thigh. The skin 
temperature of the left leg was higher than that of the right and dia- 
phoresis of the left leg alone was often noted. The blood pressure of 
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the two popliteal arteries was the same. A diagnosis of diffuse he- 
mangioma of the left thigh and leg was made and the hypertrophy of 
the extremity was ascribed to its abnormally rich blood supply. 

It was thought that irradiation of the hemangioma would require a 
dangerously large amount of radiation. For this reason treatment was 
limited to the epiphyses of the left tibia to produce premature ossifica- 
tion and thus diminish further increase in length. Roentgen therapy 





Fig. 1. Diffuse systemic hemangi- 
oma of left thigh and leg. The infra- 
red photograph shows dilated deep 
vessels usually invisible with ordinary 
photographic methods. Note hyper- 


trophy and greater length of affected 
limb. 


was given on August 22, 1934. Using the 200 kilovolt unit with filters 
of % millimeter of copper and 1 millimeter of aluminum, a target skin 
distance of 50 centimeters, 600 r were given each epiphysis through 
mesial and lateral portals, each 5x 8 centimeters. This treatment was 
repeated in October, 1935, and in January, 1936, because growth con- 
tinued. Each portal, therefore, received 1,800 r. 
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In July, 1937, three years after radiation was first given, both ex- 
tremities were of the same length, measuring 76.5 centimeters. One 
year later, however, the right limb was 86 centimeters long and the 
left 84 centimeters. It was soon considered advisable to interrupt fur- 
ther growth of the right limb and epiphysolysis was performed on the 
epiphysis of the right upper tibia. This operation was successful and 
the left limb subsequently became as long as the right. 


Fig. 2. Retrograde pyelogram of right kid- 
ney of the same patient showing general en- 
largement with enlargement and dilatation of 
calices. The filling defects probably are 
caused by clots. 


The patient remained in good health for the next two and one-half 
years. She grew normally and there was no increase in the size of the 
hemangioma. On January 6, 1940, she was admitted to the Memorial 
Hospital because of profuse but intermittent hematuria of two weeks’ 
duration. There was no associated dysuria, frequency or nocturia but 
she had several sharp cramp-like pains in the right inguinal region. 
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The child looked pale. The heart and lungs were normal. The pulse 
was 90 per minute and the blood pressure was 160/100. A large, 
smooth, non-tender and slightly movable mass could be felt in the 
region of the right kidney. The urine was grossly bloody and con- 
tained large clots. Hemoglobin was 30 per cent, red blood cells were 
1,700,000 per cu. mm., white blood cells were 8,200, polymorphonuclear 
leukocytes were 67 per cent, lymphocytes 21 per cent, and monocytes 
12 per cent. Bleeding and clotting time was normal. 





Fig. 3. Gross specimen bisected longitudi- 
nally exposing a large encapsulated tumor. 
The remnant of normal kidney can be seen 
on the right. 


Roentgenograms of the abdomen showed the right kidney much en- 
larged. Cystoscopic examination showed a normal bladder mucosa, 
clear urine passing from the left ureteral orifice and blood spurting 
from the right. The function of the left kidney was normal and no 
tubercle bacilli could be found in the bladder urine or in the urine from 
either kidney. Both excretory and retrograde pyelograms showed en- 
larged and dilated calices of the right kidney. The left kidney ap- 
peared normal and the ureters were normal (Fig. 2). 

On the basis of these data a diagnosis of hemangioma of the right 
kidney was made and nephrectomy was performed following two trans- 
fusions. The postoperative course was smooth and the patient was 
discharged on January 27, 1940, in excellent condition. 

The specimen measured 17x 10x5 centimeters and weighed 425 
grams (Fig. 3). The inferior one-half of the kidney was replaced by 
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Fig. 4. Photomicrographs of perithelial hemangioma of kidney. (Above) Well 
developed vessels with thick walls merging into dense spindle-cell tissue of 
unknown origin. (Below) Capillary portion of the tumor with occasional dilated 
vessel. 
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an opaque pinkish gray tumor which was well circumscribed and did 
not invade the capsular region of the kidney. On cut section demarca- 
tion between cortex and medulla was absent. The cut surface of the 
tumor showed radiating reddish to black hemorrhagic streaks which 
extended from the cortex to the pelvis. The tumor proper measured 
13x 10x 5 centimeters. The renal pelvis was moderately dilated and 
contained clotted blood. Microscopic examination showed well devel- 


Fig. 5. Cutaneous lesions of the 
face. Three small neurofibromas in 
the mid-upper forehead and the “but- 
terfly” a rangement of hemangiomas 
about the nose and lower lip. 


oped, thick-walled tortuous vessels, the walls of which merged with 
dense interstitial spindle-cell tissue of undetermined origin. In some 
areas this structure gave way to a type of capillary hemangioma with 
opaque cuboidal endothelial lining similar to some angiosarcomas, es- 
pecially those of bone. The microscopic diagnosis was perithelial an- 
gioma of the kidney. Stewart considered it nonmalignant (Fig. 4). 


Before the patient was discharged from the hospital it was noted 
that the peculiar nasolabial and circumoral distribution of fine capillary 
angiomas in the skin of the face was similar to that of the multiple 
adenoma sebaceum in Bourneville’s disease (Fig. 5). Since calcified 
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aggregates of capillaries, commonly called “tuberous sclerosis,” is a 
constant feature of this disease, stereoscopic roentgenograms were 
made of the skull and brain. These showed several small calcified areas 
deep in the cerebral tissues which were interpreted as being tubrous 
sclerosis or calcified angiomas (Fig. 6). Since classical requisites such 
as adenoma sebaceum of the face, epilepsy and low grade mentality 
were lacking in our patient, a diagnosis of Bourneville’s disease could 
not be made although the similarity was evident. 


Fig. 6. Roentgenogram of the skull and brain showing a 
calcified -hemangioma in the cerebrum. Two similar but 
smaller lesions are located anteriorly, but they are indistinct. 


COMMENT 


A case report of hemangioma of the kidney associated with dif- 
fuse hemangioma of a lower extrerhity is presented, not only be- 
cause of the rarity of each disease but also to emphasize the likeli- 
hood of such congenital vascular tumors affecting more than one 
part of the body of the same patient. One of us (W. D. M.) ina 
study of 1,046 patients with blood vessel tumors noted that in a 
group of nine patients with diffuse hemangiomas of an extremity 
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two had hemangiomas of viscera. The first patient is the subject of 
this report, the second was an infant with a congenital, diffuse 
hemangioma of the right leg who later, at the age of one and one- 
half years, was found to have an extensive hemangioma of the sig- 
moid colon. As in the present case where such congenital lesions as 
tuberous sclerosis, multiple neurofibromas and renal hemangioma 
accompanied the diffuse systemic hemangioma, several of the other 
patients with diffuse hemangiomas of extremities presented inter- 
esting associated lesions. In one patient multiple lipomas were 
noted; in another microcephaly with low mentality was observed, 


while in a third patient a glomus tumor was removed from the af- 
fected extremity. 


There is also evidence in medical literature that hemangiomas of 
unusual location or extent are often only part of a larger congeni- 
tal pathologic complex. Angioma of the retina (von Hippel’s dis- 
ease) often accompanies angioma of the cerebellum, thus constitut- 
ing still another disease complex known as Lindau’s disease. An- 
giomas of the central nervous system frequently are associated with 
cysts of the pancreas or kidney while the common multiple heman- 
gioma of the skin is often found with neurofibromas, lipomas or 
chondromas. Therefore, we believe that a tentative diagnosis of 
hemangioma of a viscus is warranted when a patient with an he- 
mangioma of unusual extent suddenly has bleeding of uncertain 
origin. At any rate the correct diagnosis was made pre-operatively 


in the present case on the same evidence, although hemangioma of 
the kidney is rare. 


Swan and Balme recently reported a case and analyzed the other 
twenty-six reports of renal hemangioma in the literature. They 
found that in 80 per cent of cases symptoms occurred before the 
age of forty. The differential diagnosis often was difficult. Renal 
tuberculosis usually can be eliminated in the absence of dysuria, 
frequency and pyuria. The absence of acid-fast bacilli and a normal 
cystoscopic picture of the bladder mucosa also aid in excluding this 
disease. Hemorrhagic nephritis is ruled out by the presence of uni- 
lateral bleeding and the absence of casts. Carcinomas of the kidney 
are rare before the age of forty, while renal hemangiomas occur 
most often before forty. Kidney tumors also usually show some 
pyelographic deformity while most hemangiomas do not. While 
renal and ureteral calculi usually can be found by roentgenographic 
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study, the passage of blood clots from hemangiomas caused lumbar 
or unilateral low abdominal pain similar to that of a calculus in 
passage in more than 40 per cent of the twenty-seven reported cases. 


The principal-symptom of renal hemangioma is hematuria. It is 
characteristically intermittent for a period of days or weeks. Final- 
ly, it culminates in such profuse bleeding that an immediate opera- 
tion is necessary to save the patient. At operation the disease kid- 
ney looks normal because the majority of the lesions are small and 
are situated beneath the epithelium of the pelvis and never involve 
the outer surface of the kidney. It is essential, therefore, to identify 
the diseased kidney by urologic methods before operation. 
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PRIMARY HEMORRHAGIC CYSTS OF THE KIDNEY 


LEON HERMAN, M_D., and (by invitation) MAX STRUMIA, M.D. 
Philadelphia, Pennsylvania Bryn Mawr, Pennsylvania 


It is obvious from a study of reported cases of hemorrhagic cysts 
of the kidney and from our own experience that in the majority of 
cases the hemorrhage has occurred in a preformed cyst, usually of 
the simple retention type, or follows a degenerative process in a 
malignant neoplasm. The question then arises: Is there a patho- 
logic entity characterized by primary intraparenchymal hemorrhage 
which becomes encysted ? 


Braasch’ believes that special grouping of such cases has no 
reason to exist. Munger’® considers the question debatable, but 
most other observers agree that hemorrhagic cysts of the kidney 
are worthy of separate classification. One reason for these differ- 
ences of opinion may be the rarity of such cysts. Thus, while Fish* 
in 1939 collected from the literature 300 cases of large solitary 
cysts of the kidney, Stirling,” in 1930, could list but thirty-two 
cases of hemorrhagic cysts of this organ. However, even this figure 
appears too high. Some of the thirteen cases reviewed by Judd and 
Simon’ up to 1926 lack adequate pathologic studies. To this num- 
ber Judd added two well studied cases. Munger,”® in his review in 
1931, reduced Stirling’s list to eighteen cases, the reason being that 
in most reported cases the histologic description was found to be 
woefully inadequate. Munger’s own case, however, is obviously one 
of serous cyst with secondary hemorrhage, and therefore should 
not be considered as a hemorrhagic cyst. Hepler,’ in the sense ex- 
pressed above, in 1930 reported three cases of hemorrhagic cysts 
of the kidney; two of these cases, however, showed on microscopic 
examination the presence of a malignant neoplasm. Both cases of 
hemorrhagic cysts of the kidney reported by Barney’ in 1936 appear 
to be due to hemorrhage occurring in a pre-formed cyst. Thus, if 
we limit the title of hemorrhagic cysts of the kidney to solitary 
thick-walled cysts due to primary intraparenchymal hemorrhage, 
we shall have to limit the number so far reported to a possible total 
of nineteen: eighteen collected by Munger and one of Hepler’s. 


11 
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Clinical Features——Intraparenchymal renal cysts, especially the 
primary hemorrhagic types, are rare in surgical practice. Our se- 
ries comprises six cases which were subjected to operation, includ- 
ing three of the simple retention type and three that may be classi- 
fied as primarily hemorrhagic. In each of these cases the symptoms 
and pyelographic findings led to the erroneous diagnosis of neo- 
plasm. Either variety of cyst may come to the attention of the 
surgeon because of symptoms arising from a complicating lesion 
such as stone or inflammation, but in the present series all of the 
patients had gross renal hematuria accompanied in one instance by 
pain. 

Hemorrhage, in the case of the simple retention cyst of the kid- 
ney, is probably due to rupture of distended veins in the walls of 
certain calices arising as a result of interference with the circula- 
tion. In two of the cases of hemorrhagic cysts, the latter had rup- 
tured into calices. With one exception the pyelograms of the cyst- 
' bearing kidneys presented distortions more or less characteristic of 
those due to solid neoplasms. In Case 3 (Fig. 6) the renal pelvis 
was normal in outline but showed a filling defect caused by a blood 
clot which led to the diagnosis of papillary neoplasms of the pelvis. 
It would seem that positive clinical differentiation between intrapar- 
enchymal renal cysts and neoplasms of the cortex is impossible. 


Certain cysts of the types under discussion may be treated suc- 
cessfully by segmental resection. This was the means employed in 
one of our cases of simple cyst. However, the occurrence of gross 
bleeding from a kidney somewhat diminished in function and pre- 
senting pyelographic distortion highly suggestive of neoplasm, fre- 
quently leads one to remove the kidney, notwithstanding the benign 
appearance of the visible portions of the cyst. One of our patients 
suffered calculous anuria, necessitating uretero-lithotomy two years 
after nephrectomy for simple cyst. There has been no operative 
mortality in the series. 


Case 1—Mrs. A. J. A., white, aged fifty-three, was admitted to the 
urological service of the Bryn Mawr Hospital on September 10, 1939, 
complaining of hematuria with urgency and dysuria. 

The patient was in her usual good health until the latter part of 
July, 1939, when she had hematuria with frequency of urination and 
dysuria together with a bearing down sensation during voiding. These 
symptoms recurred from time to time for a period of six weeks. 
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Cystoscopic examination on September 6 failed to disclose the 
source of the hematuria, and both kidneys were normal in function. 
Retrograde pyelography disclosed a normal left kidney pelvis, and on 
the right side retraction with narrowing of the lower major calix and 
disappearance of.the corresponding minor calices (Fig. 1). 


A diagnosis of renal tumor, probably hypernephroma, was made, 
and operation advised. There were no demonstrable metastases. The 


Fig. 1. Retrégrade pyelogram showing elon- 
gation with narrowing of lowermost calix due 
to hemorrhagic cyst. 


right kidney was removed under spinal anesthesia on September 11 
by Dr. Lloyd Greene. 


Pathologic Report—The kidney weighed 123 gms. and measured 
10x6x3.5 cm. The capsule stripped with relative ease leaving a fairly 
smooth surface. The kidney had been opened and it must be noted 
that some shrinkage took place, which affected the size of the cyst. 
On the fixed specimen the cortex measured 6 mm. in thickness and 
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appeared well demarcated from the medullary substance. In the lower 
pole immediately beneath the pelvis there was a cyst-like area 1.5 cm. in 
diameter with a well-demarcated wall and filled with firmly clotted 
blood. The pelvic mucosa contained several small ecchymotic areas. 
Examination of various sections of the kidney showed a varying pic- 
ture. The parenchyma itself showed rather severe, cloudy swelling, 
congestion, and in the proximity of the hemorrhagic cyst, interstitial 


Fig. 2. Hemorrhagic cyst wall of dense connective tissue with smooth 
muscle fibers and typical lamina elastica. 


hemorrhage. There was no evidence cf neoplasm. The glomeruli were 
relatively well preserved. The cyst wall itself appeared in portions 
composed of loose fibrillar connective tissue and organizing hyalinized 
necrotic material with evidence of hemorrhage both recent and old. 
There was considerable hemosiderin. Other portions of the hemor- 
rhagic cyst wall showed a more definite structure. Here the thickness 
appeared to be 5 to 6 mm., the inner portion being composed of strati- 
fied blood clot with alternating areas of red cells and fibrin-with nu- 
merous large phagocytic cells loaded with hemosiderin; then an area 
of newly formed fibrous connective tissue (organization) ; finally, a 
wall of dense connective tissue with smooth muscle fibers and typical 
lamina elastica (Fig. 2). This cyst wall appeared to be close to the 
pelvis. Gross aspect of the lesion does not suggest neoplasm. 

Revised Diagnosis.—Solitary hemorrhagic cyst of kidney (of aneu- 
rysmal origin). 
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Case 2.—Mrs. I. P., white, aged fifty, was admitted to the Bryn 
Mawr Hospital August 27, 1939, on the private service of Dr. John 
llick with symptoms of intestinal obstruction and an indefinite history 
of hematuria. On August 29 Dr. Flick relieved an obstruction of the 
sigmoid colon due to adhesions which were believed to have followed a 
pelvic operation for tubal pregnancy performed nineteen years before. 
Palpation of the kidneys disclosed no gross abnormality. The conva- 


Fig. 3. Retrograde pyelogram showing 
elongation of one of the lower calices with 
erosion of adjacent minor calix due to hem- 
orrhagic cyst. 


lescence was difficult and prolonged due to marked paralytic ileus and 
repeated attacks of gross hematuria. 


On October 2 we found that there was active bleeding from the left 
upper urinary tract. The kidneys were normal and equal in function, 
although pyelography (Fig. 3) disclosed slight dilatation of the true 
pelvis with moderate retraction of the lower major calix and destruc- 
tion of the associated minor calices. 


A tentative diagnosis of renal neoplasm was made with operation 
disadvised on account of the patient’s serious general condition. 
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Pyelography was repeated on January 8, 1940, and the pelvic de- 
formity was found to have increased slightly. It was our opinion that 
the lesion was either a neoplasm or cyst. The patient returned to the 
hospital on March 1, 1940, with abdominal pain, nausea, and vomiting. 
She had been confined to bed at home since January, and her condi- 
tion had grown worse. 


Examination at this time disclcsed a large, bulging mass in the 
upper left abdomen and loin together with moderate anemia. The 
hemoglobin was 56 per cent; red blood cells 3,170,000; white blood 
cells 6,500. There was no evidence of urinary tuberculosis, and no 
x-ray evidence of pulmonary or skeletal metastases of neoplasm. 


Operation, perfermed March 8, 1940, under spinal anesthesia, dis- 
closed a large, well-encapsulated, adherent, black, extraperitoneal, cys- 
tic mass. On attempting to mobilize this, the wall ruptured with ex- 
trusion of a pint or more of ancient blood clots and liquid blood. Ex- 
amination of the specimen revealed that it comprised a fairly normal 
looking kidney surreunded by a large perirenal hemorrhagic cyst, the 


kidney forming the lower inner portion of the mass. Convalescence 
was slow but uneventful. 


Pathologic Report—The outside measurements of the specimen 
(Fig. 4) were 17x 5x10 cm. after evacuation of blood and fixation. 
The perirenal hematoma which was opened in the operating room was 
alleged to have held 500 c.c. of blood and blood clots. The actual ca- 
pacity of the perirenal space after fixation was approximately 500c.c. 
The kidney itself showed irregular areas of hemorrhagic infiltration be- 
neath the capsule proper, and in the lower pole there appeared a cyst 
4 cm. in diameter which on section was seen to be almost entirely filled 
by laminated blood clots. There was an area of perforation through 
the thin renal substance which caused the hemorrhagic cyst to com- 
municate with the perirenal space. The kidney itself measured 12x 
5.5x4 cm. The gross aspect of the lesion did not suggest neoplasm. 
The fatty capsule forming the outer wall of the hematoma showed in- 
tense hemorrhagic infiltration. The upper portion of the fatty capsule 
contained one adrenal gland showing no gross pathologic lesions. 


Microscopic Description—A large number of sections from the 
walls of the cyst were studied, others included sections of the contents, 
of the parenchyma, of the kidney proper and of the fatty capsule. The 
sections from the wall showed two. different pictures : 


A. The inner surface was covered with a layer of granulation tis- 
sue containing numerous filbroblasts and numerous reticulo-endothelial 
cells loaded with hemosiderin. There were also numerous dilated lym- 
phatics. This granulation tissue rested upon a dense hyalinized connec- 


tive tissue layer which in turn rested on a layer of compressed kidney 
tissue. 
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B. Other portions of the cyst wall showed a much thicker and 
much more structured wall. The inner surface was similar to that de- 
scribed above, but here the granulation tissue rested upon a fibrous 
connective tissue layer which had numerous smooth muscle fibers and 
a distinct continuous layer of elastic tissue (Fig. 5). The picture was 
strongly suggestive of the wall of an aneurysm. The outer surface of 
the kidney showed a layer of granulation tissue definitely younger than 


Fig. 5. Hemorrhagic cyst wall. The granulation tissue rests upon a fibrous 
connective tissue layer having numerous smooth muscle fibers and a distinct 
continuous layer of elastic tissue. 


that described for the lining of the hemorrhagic cyst. This granulation 
tissue with abundant hemosiderin showed thick perirenal hematoma 
which had existed some time prior to the removal of the kidney and 
probably had been increasing in size from continued hemorrhage. 
Throughout the kidney tissue there appeared numerous arteries and 
arterioles with various degrees of atherosclerosis with partial to com- 
plete obliteration due to hyalinization of the walls. The sections in- 
cluding the area of perforation showed complete necrosis of the walls. 
The same blood clots removed from the inner portion of the cyst wall 
and some of the section of the cyst walls showed numerous typical 
erythroblastic foci and in addition numerous areas of myeloblastic ac- 
tivity and a few typical bone marrow giant cells (megakaryocytes). 
Some of the foci of hematogonous tissue appeared to be sharply cir- 
cumscribed by a fibrous capsule but more numerous were the scattered 
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foci to be found in various portions, even in the fatty tissue of the 
outer capsule. The osteogenic power of the kidney following experi- 
mental injury is well known. The formation, however, of myelo- 
blastic foci without calcification or osteogenic activity had been ob- 
served only once before, by the author. 


Diagnosis —Hemorrhagic cyst of kidney, probably due to an aneu- 
rysm with formation of perirenal hematoma and myeloid tissue. 


Fig. 6. Retrograde pyelogram showing pel- 
vic defect due to blood clot originating from 
hemorrhagic cyst of kidney due to heman- 
gioma. (From Herman’s Textbook of Urol- 
ogy, W. B. Saunders Co; 1938). 


Case 3.—N. K., a Polish housewife, aged forty years, was admitted 
to the medical wards of the Pennsylvania Hospital on March 22, 1934, 
complaining of pain in the right flank and frequency of urination. 

The present illness began six days before admission with an attack 
of rather mild pain in the region of the right kidney accompanied by 
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an almost constant desire to void. Similar attacks occurred nightly 
thereafter. Two days after admission, an atack of pain was followed 
by hematuria. The patient then admitted that she had had other epi- 
sodes of gross bleeding following attacks of pain. 

Physical examination led to the belief that there was a surgical lesion 
of the kidney. There was tenderness and rigidity in the upper right 
abdominal quadrant and in the right flank. The patient, in addition, 
had hypertensive heart disease with a short apical systolic murmur. 
The systolic blood pressure was 190. 


On April 2, 1934, the patient was transferred to the urological serv- 
ice. A firm, tender, movable mass was found at this time in the re- 
gion of the right kidney with definite tenderness in the lower right 
abdominal quadrant. The blood loss from March 24 to April 6 amount- 
ed to 13 per cent of hemoglobin, and 1,400,000 red blood cells. The 
urine was free of tubercle bacilli and other bacteria. 


Cystoscopy disclosed a bloody efflux from the right kidney—clear 
from the left kidney. The right kidney was functionless to phenol- 
sulphonephthalein, while the left kidney excreted 20 per cent of the dye 
in a fifteen-minute period. 


A pyelogram (Fig. 6) led to the diagnosis of papilloma of the right 
renal pelvis. 
The kidney was removed on April 7. The patient made an uncom- 


plicated recovery and is still living (April 30, 1940), but has serious 
hypertension. 


Urological Diagnosis ——The specimen was described by the surgeon 
(Herman) as follows. There was a slight bulbous enlargement of the 
lower pole of the kidney which was rounded and thickened from be- 
fore backwards. The organ was otherwise normal in shape and size. 
Areas of black discoloration were noted on the surface of the organ, 
and its section surface presented many lines of black infiltration radiat- 
ing toward the cortex. These were noted throughout more or less of 
the organ. A cavity approximately 2 cms. in diameter which occupied 
the lower pole of the kidney was filled with old adherent blood clots 
and surrounded by a thick fibrous wall, and seemed to communicate 
with the lowermost minor calix. The latter contained a small adherent 
papilloma-like structure which undoubtedly explains the defect noted 
in the pyelogram. The pelvis was otherwise grossly normal. 


Pathologic Report——Specimen of kidney after fixation in formalin 
measured 10x6x3 cm. and weighs 100 gms. Speciman had been 
opened longitudinally. Scattered throughout the organ beneath the 
capsule there were irregular areas of reddish-brown discoloration. 
These areas were better seen after removal of the capsule which 
stripped off easily leaving a smooth surface. On section the irregular 
reddish-brown markings appeared to extend uniformly through the 
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cortex and in places penetrated radially into the pyramids. In the 
lower pole there was an irregularly rounded, fairly well defined cystic 
space 1 cm. in diameter to whose walls fragments of soft blood clots 
were adherent. Definite communication between this space and the 
calix was not evident. The mucosa of this calix and of the upper calix 
as well was slightly elevated in a few small irregular patches by thin 
layers of reddish material. The remainder of the pelvis was moderately 





Fig. 7. Photograph of section surface of kidney showing 
hemorrhagic cyst due to hemangioma complicating multiple 
hemangioma of kidney. (From Herman’s Textbook of Urol- 
ogy, W. B. Saunders Co., 1938.) 


thickened with slight roughening of its mucosa. Thickening of the 
walls of many small and moderate sized vessels was visible. 


Microscopic Description —The wall of the cystic space in the lower 
pole and the small projection from the adjacent calix showed a similar 
structure; namely, a moderately thick zone of rather compact con- 
nective tissue in which there were relatively few pale oval nuclei, 
usually in the parallel or linear, occasionally sworl-like arrangement. 
This region contained a few vascular channels lined by single layers 
of flattened cells. These spaces contained small amounts of blood. The 
clotted blood clinging to the wall of the space frequently had the struc- 
ture of a thrombus and in places was beginning to be organized at the 
edges. It was unevenly infiltrated by polymorphonuclear and a few 
round cells. The neighborhood of the cyst-like space contained fre- 
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quent small granules of brownish pigment apparently contained in 
phagocytes. Sections from the areas of reddish-brown discoloration of 
the cortex showed structure of typical cavernous hemangioma (Fig. 8). 
The slides showed also evidence of a subacute pyelonephritis and it 
appeared that the origin of the hemorrhagic cyst was due to thrombo- 
sis and rupture of one of the areas of hemangioma. A small benign 
fibroma in the cortex of this kidney was also found. 


Fig. 8. Stricture of typical cavernous hemangioma. 
DISCUSSION 


Inasmuch as the etiologic classification should be based on a 
minute study of the anatomic composition of the cyst wall, most 
of the reports in the literature are of little value for this purpose. 

Begg* discussed the possibility of aneurysmal origin of hemor- 
rhagic renal cysts, only to refuse it on the ground that cysts do not 
pulsate. Judd’s two cases appear unquestionably of aneurysmal 
origin. Severe hemorrhage which followed evacuation of the cyst 
contents in the cases reported by Picque** (1898) and Soligoux 
and Gouget** (1905) suggest that they also were of aneurysmal 
origin. Our Cases 1 and 2 clearly belong to this group. 

The origin of hemorrhagic cysts from encapsulated hematomas 
is refused support by Judd on the ground that none of the cases 





PRIMARY HEMORRHAGIC CYSTS OF THE KIDNEY 23 


reported had a history of trauma and acute pain. However, hema- 
turia and pain followed a strain in Giuliani’s® case. This mode of 
origin is much more common in cases of hemorrhage occurring in 
a pre-formed cyst (Lucri,"* Weils,** Lipskeroff,*® Stirling,** Gon- 
zales.° The traumatic origin of hemorrhagic cysts is supported by 
Young,” Jamieson*® and Stirling.”® 


Hepler’ suggests for all hemorrhagic cysts a similar mechanism 
of production while denying a common etiologic factor. He blames 
a combination of tubular obstruction and concomitant anemic de- 
generation of the parenchyma from circulatory disturbances. 


We could summarize by saying that primary hemorrhagic cysts 
are of variable etiology and mechanism reflected in the great va- 
riety of pathologic findings, and that while they are dependent upon 
diseased blood vessels, the predisposing lesion is not necessarily 


aneurysmal. Begg’s* case and our own (Case 3) originated in 
hemangiomata. 


In all cases, it appears essential for a proper appraisal and clas- 
sification of hemorrhagic cysts of the kidney that a careful micro- 
scopic examination of the walls be made. 
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EXPLORATORY OPERATION FOR CERTAIN RENAL 
TUMORS 
HENRY G. BUGBEE, M.D. 
New York City 


The prime consideration in the treatment of renal tumors is 
early diagnosis, nephrectomy being the one cure for any type of 
renal tumor, notwithstanding the few reports of possible cures 
obtained in isolated cases by radiation. 

The pathology of renal tumors, which has been the subject of so 
much controversy, especially as regards their classification, must 
be relegated to a position of secondary importance, for seldom is 
it possible to differentiate between a malignant and benign tumor of 
the kidney, and furthermore, from the standpoint of pathology, 
there should be no variation in the treatment to be instituted, ex- 
cept in so far as a tumor, in certain instances, may be localized as 
arising from the pelvis or calices of the kidney, in which case the 
ureter should be removed as well as the kidney. 

With our present armamentarium, it would seem as though a di- 
agnosis of a renal tumor should not be difficult ; but as a matter of 
fact, an early diagnosis when the tumor is small and entirely con- 
fined to the kidney parenchyma, or the pelvis, or largely extrarenal, 
and even in tumors of considerable size, may be one of the most 
difficult to make in the realm of urology. 

While pain, hematuria, a palpable tumor and urographic irregu- 
larities may, when present, give us a group of data which should 
render the diagnosis of a renal tumor comparatively simple, how 
seldom are all-of these findings present; and if present, the local 
and systemic pathologic changes have reached a point where metas- 
tases are only too apparent and surgery, if at all possible, will prove 
to be palliative in character. 

Pain is an exceedingly variable symptom, dependent upon intra- 
renal tension or extrarenal pressure, both often absent. Hematuria, 
the most suggestive of all symptoms, is often painless, intermittent, 
and frequently not present until late in the course of the pathologic 
change, unless the tumor is primarily one of the renal pelvis. A 
tumor may remain encapsulated in the parenchyma and erosion into 
the pelvis, leading to hematuria, be long delayed. In the absence 
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of pain and hematuria, a tumor may attain large size before being 
discovered ; and while we may have instances in which we are sur- 
prised and chagrined at negative operative findings, after obtaining 
pyelograms showing irregularities of pelvic outline seemingly char- 
acteristic of a renal tumor, on the other hand a tumor may occa- 
sionally be revealed at operation although the pyelograms were ap- 
parently negative. 


Fig. 1. Case 1. Kidney after re- 
moval. Carcinoma of renal pelvis. 
Patient well fifteen years later. 


We all, at times, have been confident of our ability to correctly 
interpret pyelograms as regards irregularities of outline or filling 
defects of the kidney pelvis or calices which we believed to be char- 
acteristic of renal tumor. If, however, one has had sufficient ex- 
perience, he has sooner or later been wrong in his diagnosis. A 
roentgenogram showing the slightest irregularity which might give 
rise to a suspicion of the possible presence of a renal tumor should 
not be disregarded until all doubt has been dismissed or the question 
of an exploration of the kidney has been considered. Repetition of 
urograms at comparatively frequent intervals is important; also in 
doubtful cases, lateral pyelograms and air insufflation may prove 
to be valuable procedures. 
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It is not my intention to go into detail regarding the differential 
diagnosis of urograms showing irregularities which might be con- 
fused with those caused by the presence of a renal tumor, but the 
mere enumeration of such as the following: spasm of the renal pelvis 
or calices, the presence of a calculus of light density, a blood clot, 
air bubble, mucous plugs, pus and caseous material in the renal 
pelvis; deformities secondary to chronic pyelonephritis, pyonephro- 


Fig. 2. Case 2. Filling defect noted in right 
middle calix. Carcinoma of renal parenchyma. 
No recurrence eight years: later. 


sis and tuberculosis ; localized abscess of the kidney parenchyma, or 
carbuncle ; polycystic disease, or single cyst; torsion of the kidney ; 
nephroptosis and pressure upon the kidney and ureter from an 
extrarenal or adrenal tumor, or a perinephritic abscess, gives some 
idea of the possible pitfalls that should be borne in mind in too 
positively interpreting our urograms. 


Pain in the region of either kidney or in surrounding organs, an 
unexplained fever, or the presence of any abdominal mass, should 
not be dismissed without considering the possibility of a renal tu- 





28 HENRY G. BUGBEE 


mor as the cause. It should hardly be necessary to emphasize again 
the necessity of ascertaining the etiology not only of gross hema- 
turia, but of the presence of red blood cells in the urine. Even 
though a lesion be discovered in the genital or lower urinary tract 
or ureter which might be sufficient to account for the hematuria, 
the kidneys should also have a thorough investigation, for the pos- 
sibility of a combination of pathologic changes (such as the pres- 


Fig. 3. Case 3. Filling defect in right up- 
per calix. Carcinoma of upper calix. Patient 
well after four and one-half years. 


ence of multiple tumors involving the bladder and one or both 
ureters, or one or both kidneys) is well recognized. 

There should be a correlation of all data (clinical, physical, lab- 
oratory and urographic), continued observation in doubtful cases 
and repetition of urographic examinations, including both excre- 
tory and retrograde methods. If after such a study reasonable 
doubt still exists as to the possible existence of a renal tumor, the 
question of exploration of the kidney arises and must be decided, 
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in each instance, as an individual problem. The thought must be 
borne in mind that should a tumor be present, the one time when 
its removal is possible which would result in a complete cure, may 
be lost if one waits until the diagnosis is entirely clear cut. One 
can conceive how an occasional kidney which does not harbor a 
growth might be sacrificed, for an exposed kidney of normal size 
and contour may or may not harbor a small tumor, and section of 


Fig. 4. Case 4. Prolapsed and rotated right 
kidney. 


such a kidney on the operating table is rarely a satisfactory or wise 
procedure. It has been my experience, however, that surgical ex- 
ploration in doubtful cases has been a satisfactory procedure and I 
believe this is best demonstrated by a brief review of a few cases 
representing certain definite groups, in which operation was per- 
formed. 


Case 1.—Mrs. P., married, aged fifty-seven, gave a history in 1925 
of painless hematuria about five times during the previous year. She 
had hemorrhoids and attributed the blood seen in the toilet to this 
cause. General physical examination was negative aside from apical 
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abscesses associated with four teeth, three of which were removed. 
Urinalysis showed the presence of isolated red blood cells in the urine. 
Cystoscopic examination and bilateral pyelograms revealed a normal 
outline of the entire urinary tract except for a suggestion of deformity 
of the left upper calix. There was no diminution of function of this 
kidney. Red blood cells were present in the urine from both kidneys. 
Repetition of the cystoscopic investigation one month later gave the 


Case 4. Encapsulated hypernephroma. 


same findings. The left kidney, normal in size and contour, was re- 
moved December 1, 1925. On section, the kidney showed a carcinoma 


of the renal pelvis. There has been no recurrence to date, and the 
patient is in excellent health. 


Case 2.—E. M., male, fifty-two years of age, was admitted to St. 
Luke’s Hospital on May 17, 1932, giving a history of chills, fever, fre- 
quency of urination, pyuria and hematuria of twenty-four hours’ dura- 
tion. General physical examination showed no abnormalities. The 
symptoms subsided under medical treatment, and one week later a 
cystoscopic examination was made. This investigation revealed a bi- 
lateral colon bacillus infection, diminished function of the right kidney, 
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and the presence of red blood cells and fatty atypical epithelial cells in 
the urine from the right kidney. The pyelogram of the right kidney 
showed a filling defect in the region of the middle calix, and flattening 
of the upper calix. A repetition of the cystoscopic examination two 
weeks later showed an absence of infection in both kidneys, dimin- 
ished function of the right kidney; fatty atypical cells were still pres- 
ent, and the same filling defect in the right pyelogram. 


Fig. 6. Case 5. Pyelogram one Fig. 7. Case 5. Pressure upon 
month before nephrectomy. No defi- greater curvature of stomach due to 
nite deformity. renal tumor. 


The right kidney (normal in contour-but slightly diminished in size) 
was removed June 13, 1932, sections of the kidney revealing a carci- 
noma of the parenchyma causing encroachment upon the middle and 
upper calices. There has been no recurrence to date, and the patient 
is at present in excellent health. 


Case 3.—Mrs. G. B., aged sixty-five, was seen February 27, 1936, at 
which time she gave a history of an attack of influenza three weeks 
previously, followed by painless hematuria. Red blood cells continued 
to be present in the urine. General physical examination was essen- 
tially negative. The lower pole of each kidney was palpable. The kid- 
neys were not enlarged, nor tender. Cystoscopic examination showed 
a normal bladder. The urine from the left kidney was negative; that 
from the right side contained many red blood cells, and the function of 
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this kidney was slightly diminished. Pyelograms showed an indefinite 
deformity in the region of the right upper calix, and nephrectomy was 
advised. The kidney, upon exposure, was normal in size and contour. 
It was removed, and upon section showed a carcinoma of the kidney 
pelvis. This patient is now in excellent health. 


Case 4.—Mrs. B. K., fifty-six years of age, entered St. Luke’s Hos- 
pital January 3, 1940, with the history that during the past year she 


La 
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Fig. 8. Case 5. Kidney after re- Fig. 9. Case 5. Sectioned kidney 
moval. Tumor attached to posterior showing normal parenchyma, pelvis 
surface. and calices. 


had lost 23 pounds in weight, had noticed a progressive sense of 
weakness, and for three months had felt a dragging sensation in the 
right upper quadrant and right flank. Six weeks previously she had 
noticed a lump in the right side of the abdomen. She had no urinary 
symptoms. 


Physical examination revealed a blood pressure of 160/70, and in 
the right side of the abdomen there was a freely movable, non-tender 
mass which gave the contour of the right kidney. On the anterior 
surface there was a suggestion of an irregularity. Blood and urine 
examinations were normal. Excretory urograms were negative other 
than showing a low placed right kidney. Cystoscopy showed a normal 
bladder, and negative urine from each kidney. Indigocarmine ap- 
peared in good concentration in two and one-half minutes on the right 
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side and two minutes on the left. Retrograde pyelograms showed a 
normal left pelvic outline. On the right side the kidney was markedly 
prolapsed, and there was a deformity which was thought to be due to 
a rotation of the kidney upon its axis. 

The right kidney was explored, with a provisional diagnosis of ptosis 
and possible renal tumor. At operation the kidney was found to be 
below the brim of the pelvis, and although adherent to the surrounding 


Fig. 10. Case 6. Kidney and tumor. Leiomyoma of kidney. 


structures, was freely movable. On the anterior surface of the lower 
pole there was a yellowish encapsulated tumor 5 cm. x 3 cm. in size 
which was attached to the pelvis of the kidney. The tumor on micro- 
scopic section proved to be a hypernephroma. The patient is now in 
excellent health. 


In this first group of four cases, the first three gave negative 
physical findings. The fourth patient presented a low, freely mov- 
able, normal sized kidney with the suggestion of an irregularity on 
its anterior surface. Only the fourth patient had pain in the kidney 
region, and this was a dragging sensation associated with a freely 





34 HENRY G. BUGBEE 


movable kidney. The first three patients had red blood cells in the 
urine. In the first case the presence of hemorrhoids, in the second 
an acute bilateral pyelonephritis, and in the third post-influenza in- 
fection could easily have been ascribed as the causative factors. 
The fourth patient had a negative urine. All had a suggestive de- 
formity in the pyelogram, but in no case was it typical. 


oe i tat yi ees eer i ast, = 77, + 
Fig. 11. Case 7. Kidney after removal. Hypernephroma. 

Upon exploration, the kidney in the first three instances was 
normal in size and appearance, and the diagnosis of tumor was only 





RENAL TUMORS 35 


verified when the kidney was split after removal. In the fourth case 
the irregularity palpated on the anterior surface of the kidney 
proved to be an encapsulated hypernephroma. On microscopic sec- 
tion the first three tumors were found to be carcinomata, the first 
and third located in the kidney pelvis and the second, of the renal 
parenchyma. 


Fig. 12. Case 7. Microscopic section of hypernephroma follow- 
ing radiation. 
The next group of cases, presenting an abdominal tumor with 
no urologic symptoms and negative cystoscopic data, is well illus- 
trated by the two following cases: 





36 HENRY G. BUGBEE 


Case 5.—Mrs. D. W., aged thirty-four, married one year, was first 
seen on November 29, 1937. Her chief complaint was dull pain and a 
sense of fullness in the left upper abdomen and flank. She had no 
urinary symptoms, but for a year had complained of gastric distress 
after eating, flatulence and constipation. Her teeth showed apical 
infection, and one was extracted. Physical examination showed a pro- 
lapsed, movable right kidney which was apparently not enlarged. The 


Fig. 13. Case 8. Filling defect, right kidney. 


left kidney could be palpated, and appeared to be of normal size and 
contour. However, in the left flank there was a sense of fulness. Cys- 
toscopic data were negative, and kidney function was normal on both 
sides. Urinalyses were negative. 


Eight months later physical examinaticn and a complete urologic 
investigation gave the same findings. The patient still had a feeling 
of fullness in the left flank. She was not again seen for fourteen 
months, at which time a tumor could be felt in the left upper quadrant 
and flank. It was not tender, was apparently smooth and movable. The 
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left kidney could be palpated in front of this mass, but both seemed 
to move together. Cystoscopic examination and bilateral pyelograms 
showed good and equal function of both kidneys and no blood, pus 
or bacteria in the urine; there was, however, a possible suggestion of a 
very slight irregularity of the middle calix of the left kidney. A gastro- 
intestinal series showed definite pressure upon the greater curvature 
of the cardia; otherwise the stomach and intestinal tract were normal. 

A diagnosis of probable renal tumor was made. At operation on 
December 13, 1939, upon exposure of the anterior surface of the left 
kidney, after opening the fatty capsule, an apparently normal kidney 
was seen, the color, contour and size showing no variation. On sweep- 
ing the hand over the posterior surface of the kidney, however, a large 
smooth tumor was found attached to this surface but practically extra- 
renal. This tumor projected toward the median line, and had undoubt- 
edly caused the deformity in the outline of the stomach. The kidney 
and tumor were removed without difficulty. Microscopic examination 
revealed a fibrolipoma. The postoperative history has been negative. 


Case 6.—A second case, Miss A. E., was reported in 1928. When 
seen on April 22, 1927, she was thirty years of age. For twelve years 
she had noticed a lump in the right lower abdomen which had recently 
increased in size and was diagnosed as an ovarian cyst. Cystoscopic 
investigation was negative as regards urinary findings and kidney func- 
tion. The mass, however, was proved to be attached to the kidney by 


taking pyelograms and moving the mass, the kidney moving with the 
mass. 


The tumor was removed and found to be a leiomyoma of the kidney. 
The patient has remained well to date. 


Case 6 was the first report in the literature of a leiomyoma of the 
kidney removed at operation, although in two instances this type of 
renal tumor had been found at autopsy. Since this time other in- 
stances of leiomyoma of the kidney have been reported, along with 
a variety of benign renal tumors of varying pathology. 

In the type of tumor illustrated by these two cases, cystoscopic 
and pyelographic data may be entirely negative, and hematuria is 
seldom noted. The presence of a tumor of appreciable size, in the 
absence of symptoms other than those caused by pressure, as in 
these two cases, may lead one to’temporize, but they definitely 
warrant an exploration. 

The third group of cases which, it seems to me, should have 
the advantage of an exploration are those presenting a large tumor 
in which all the physical signs, symptoms and urographic findings 
make certain the diagnosis of a renal tumor, and in which the ques- 
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tion of the technical possibility of its removal arises. The following 
two cases illustrate certain points in this group: 


Case 7.—Mrs. L. R., fifty-four years of age, entered St. Luke’s Hos- 
pital April 14, 1937, complaining of pain in the right side of the ab- 
domen, hematuria, and loss of weight and strength. There was a large, 
irregular, hard, fixed mass which filled the right side of the abdomen 
and flank. Cystoscopic examination showed blood in the urine from 





Cm / 2 e) ¥ S| 


Fig. 14. Case 8. Kidney after removal. 


the right kidney, a marked diminution in the function of this kidney, 
and pyelograms demonstrated a deformity characteristic of a large re- 
nal tumor, with an apparently normal left kidney. 

In the absence of demonstrable metastases, the right kidney was 
explored April 21, 1937. The tumor mass was firmly fixed, was espe- 
cially large in the region of the pedicle and upper pole, and was defi- 
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nitely inoperable. A section was removed which microscopically was 
diagnosed as hypernephroma. This patient was given deep x-ray ther- 
apy (2,150 R units), the mass rapidly receding to approximately one- 
third its original size ; it was then removed without difficulty on January 
19, 1938. This patient received radiotherapy following operation, but 
succumbed to general metastases twenty-one months later. During the 
postoperative period, however, she was entirely free of pain. 


Fig. 15. Case 8. Microscopic section of hypernephroma following 
radiation. 


Case 8.—The second case illustrative of this third group was a male, 
G. S., thirty-four years of age, who entered St. Luke’s Hospital on 
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April 6, 1940, complaining of severe pain in the right upper quadrant 
and hematuria of three days’ duration. There was a hard, fixed, ir- 
regular mass occupying the right side of the abdomen and flank. Cys- 
toscopic investigation showed profuse bleeding from the right kidney, 
and in the pyelograms there was a filling defect involving the entire 
kidney pelvis. The left kidney was normal. 

X-ray therapy was given (1150 R units) resulting in a cessation of 
the hematuria and a reduction of 50 per cent in the size of the right 
kidney, which was removed April 24, 1940. The kidney presented a 
tumor of the pelvis 13.5 cm. x 8.5 cm. x 5 cm. in size which on micro- 
scopic section proved to be a hypernephroma involving the parenchyma. 
Areas of necrosis were demonstrated in the microscopic sections. The 
patient has made an uninterrupted recovery. There is no evidence of 


metastasis. 

These cases, briefly reported, represent three definite groups. In 
the first instance are those patients presenting painless hematuria or 
red blood cells in the urine (which could easily have been accounted 
for by accompanying pathologic changes), with no physical signs, 
and indefinite pyelograms. The second group presented a tumor 
only, with no urinary findings or symptoms, the growth being be- 
nign in both instances. The third group presented large renal tu- 
mors with all the signs, symptoms, cystoscopic and urographic data 
characteristic of a renal tumor. In both instances the tumor, which 
at first appeared inoperable, was readily removed after radiotherapy 
had appreciably reduced the size of the tumor. 


CONCLUSIONS 


The treatment of all renal tumors is nephrectomy, if possible. 

While the pathology of renal tumors is important as regards 
prognosis, a diagnosis of tumor is sufficient to warrant an explora- 
tion of the kidney in every instance, unless metastases are demon- 
strated; and even in the presence of metastases a decision should 
be made in each individual case. In the latter type of cases operation 
and radiotherapy for the metastases is the only chance for the pa- 
tient, and is often a justifiable procedure. Large inoperable renal 
tumors are often rendered operable by a preliminary course of deep 
x-ray therapy. 


If one waits for a clear-cut picture in which the diagnosis of 


renal tumor is certain, nephrectomy may prove to be only a pallia- 
tive measure. 
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Painless hematuria is probably the most important early symptom 
of renal tumor. When suspicious deformities of the renal pelvis 
or calices are present in urograms, repeated examinations should be 
made, and if confirmed, exploration of the kidney carried out. 


The finding at operation of a kidney normal in size and contour 
should not dissuade one from its removal if the operator has the 


courage of his convictions based upon his pre-operative study of 
the case. 








RETROPERITONEAL TUMORS AND THE URINARY 
TRACT, INCLUDING CASE REPORT OF SPONTA- 
NEOUS PERIRENAL HEMORRHAGE 


WILLIAM NILES WISHARD, JR., M.D. 
From the Department of Urology, Indiana University School of Medicine, 


Indianapolis, Indiana 

Since Lobestein®* first used the term “retroperitoneal sarcoma” 
in 1829 the number of cases recorded in the literature has not only 
been augmented tremendously, but has also been subdivided into 
groups of widely divergent cellular types of tumors as our in- 
creasing knowledge has disclosed their true identity. Until uro- 
logic investigation came into widespread use we were dependent 
for data on this subject on information derived primarily from 
the internist, the general surgeon and the morgue. Although the 
inherent features of these tumors still makes us unhappily too in- 
debted to the last mentioned source of information, it is interesting 
to note that much of the more recent literature has come from uro- 
logic quarters. The importance of the relationship between retro- 
peritoneal tumors and the urinary tract is clearly delineated by the 
fact that about 60 per cent of the cases reported during the last two 
or three decades have been subjected to complete urologic investi- 
gation, and of these, negative findings have been returned in only 
from 3 to 5 per cent. 


We are eliminating from this discussion those tumors originat- 
ing, for the most part, from any adult structure of the urinary 
tract, as well as those from some organs—such as the pancreas— 
which are, strictly speaking, anatomically retroperitoneal, but whose 
growth causes them to develop essentially as intra-abdominal 
masses. We also exclude those masses directly resultant from 
acute trauma. 


The tissues from which the tumors under discussion arise are 
fascia, mesenchyma, connective tissue, muscle, blood or lymphatic 
vessels and their sheaths, lymphatic glands, the embryologic uro- 
genital cell ridge, fat, and some portions of the autonomic nervous 
system. The pathologic structure and biologic cycle of retroperi- 
toneal tumors vary widely, necessitating a rather extensive classifica- 
tion. Unfortunately, however, there is not always a consistent 
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correlation between their cellular composition and clinical findings 
or behavior. Primary retroperitoneal tumors may be malignant or 
benign, single or multiple, solid or cystic, and may occur in either 
sex at any age in any race. 


Retroperitoneal tumors of the autonomic nervous system af- 
fecting the urinary tract*** are of several types. Neuroblastoma is 
usually malignant,** grows rapidly, may metastasize to bone, oc- 
curs in childhood and is also the type often found in the suprarenal 
medulla. Ganglioneuroma tends to be single and benign. Para- 
ganglioma (chromaffin tumor) does likewise; this occurs most fre- 
quently in adults. 


Retroperitoneal lymphangioma affecting the urinary tract is 
rare, there being only five cases on record authenticated by micro- 
section.** Other types of angiomata have been noted.””* 


Fatty tumors of the retroperitoneum, first described by Mor- 
gagni in 1761,*" are not uncommon. They grow slowly, within 
definite fascial planes,** attain large size (the largest on record 
weighing 69 pounds), are composed of adult fat cells, tend to en- 
capsulate, occur as a rule in middle life, more often in females than 
males, may be multilocular, may be invasive, may recur, may de- 
velop sarcomatous elements,” lie for the most part behind the ab- 
domen, and involve the left side*” more than the right. Analysis™* of 
one revealed 90 per cent water, 10 per cent solids. 


Primary retroperitoneal sarcoma‘? develops from fascia; mis- 
placed cell rests, glands, vessel sheaths and periosteum. It is com- 
posed of round or spindle cells, the former being more malignant.” 
This tumor is often single and lobulated, is whitish in color, tends 
to undergo hemorrhagic degeneration with central necrosis leading 
to a cystic stage, afflicts males more than females, the left side more 
than the right, occurs more frequently in middle life, often me- 
tastasizes (33 per cent) to lungs or liver? as a rule (rarely to renal 
parenchyma” and more remote localities) by vein, rarely by lym- 
phatics,*® and invades adjacent structures. Mixed types are not un- 
common. 23546 

Although the retroperitoneum is not infrequently the proving 
ground of metastatic neoplasms they do not always affect the upper 
urinary tract. Retroperitoneal deposits from the lymphatic route 
originate in primary lesions of the testis, ovary, fundus of the 
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uterus, prostate, bladder, penis, urethra, stomach, lower extremities 
and breast.”**»*?*® Although some authorities do not believe that 
retroperitoneal sarcomatous metastases from the gonads are prone 
to cause renal involvement or ureteral obstruction the increasing 
instances of retroperitoneal metastases prompt one to some reserve 
in accepting this too literally.*%?%?%?>4%# 


Retroperitoneal glands incidental to systemic adenopathy, includ- 
ing Hodgkin’s disease,” et cetera, may affect the urinary tract. 
Tumor masses of definitely non-neoplastic etiology should also be 
mentioned such as spontaneous perirenal hematoma (non-trau- 
matic), aneurysm, ruptured pancreatic cyst with perirenal hem- 
orrhage and tumefaction.**** Chyle cysts apparently do not cause 
ureteral obstruction, no instance having been recorded in the com- 


prehensive paper (including abstracts of sixty-seven articles) by 
Gerster.”” 


Hansmann and Budd*"” believe that unattached primary retro- 
peritoneal tumors arise from persistent remnants of embryonic uro- 
genital structures (nephrogenous and genital). Several factors 
make it difficult to determine not only the cellular type of the tumor 
but its anatomic origin. The lesion is usually old when symptoms 
develop, tending to result in a tumor of such large size that its 
original site is obscure. Hemorrhage, necrosis, invasion, liquefac- 
tion and sepsis may cause difficulty in cellular differentiation. It 
would seem, therefore, that some light on the site and tissue of 
origin might be thrown by routine autopsy examination of all the 
retroperitoneal structures, possibly detecting a tumor in its incipient 
stage before it could otherwise be found. 


The diagnosis of retroperitoneal tumors may be made by history, 
physical examination, gastro-intestinal x-ray and complete urologic 
study. Suprarenal tumor, renal tumor or inflammation, intra- 
abdominal masses, tuberculous nodes, et cetera,”* must be excluded. 
The most frequent symptoms and signs are dull pain in the region 
of the tumor, a mass, loss of weight, constipation, dependent edema 
(often localized), oliguria or anuria, tympanites, nausea and vom- 
iting, dyspnea, sensory disturbances, cachexia, fever, possible ele- 
vation of blood pressure (inconstant), anemia, and anterior or su- 
perior displacement of the colon which may ride in a groove“ of the 
tumor. Prognosis rests on the duration of the lesion, its operability 
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and histologic structure, general condition of the patient, the type of 
operation and possible subsequent complications, including recur- 
rence and metastases. 


In general, the urologic aspects of retroperitoneal tumors develop 
because of pressure, obstruction, displacement, compression, dis- 
tortion, invasion, inclusion, hemorrhage and sepsis. The first four 
are only quantitatively different. These effects on the urinary tract 
are activated by the location, cellular structure, rate and direction 
of growth, fixation or mobility, size and biologic behavior of the 
tumor and the part of the tract it involves. There is not always a 
consistent relationship between the histologic type of the tumor and 
the mechanical or the other effects it may bring to bear on the uri- 
nary tract. The literature is replete with specific and detailed exam- 
ples of the effect of retroperitoneal tumors on the urinary tract, 
but, aside from perirenal hemorrhage, time precludes their further 


discussion. Certain articles in the bibliography deal with different 
aspects of all these effects. 3:7:9:15-18,20-28,25,27-29,81,38,35-37,41,42,46 


With the fleeting years since Willis“ first observed perirenal 
hematoma in 1700, and Wunderlich,*’ in 1846, so well described it 
that his name has become its appellation, several hundred instances 
of spontaneous non-traumatic retroperitoneal perirenal hemorrhage 
have been recorded. As a complication of retroperitoneal tumors 
it is rare, many authors making no reference to it in their series of 
neoplasms.***"*"*° Perirenal spontaneous hemorrhage is also due 
to other causes, many of which are activated by unusual muscular 
movement.*** It occurs in males in active adult life more than in 
females. Starting in the subcapsular or parenchymal*® region of 
the kidney it rarely is confined,* but tends to break through to the 
perirenal fat. It may also begin in the capsule,** the perirenal or 
retroperitoneal area, pancreas, suprarenal, large arteries and veins.*° 
Hematoma may resorb, become fibrotic, or strip off the capsule 
causing renal degeneration.** If the bleeding is gradual, cysts or 
infection with abscess may result.*® Hemorrhage may be continuous 
or interrupted or may rupture into the abdomen. Perirenal hem- 
orrhage may result from clamping the pedicle (Hubner).** Polkey 
and Vynalek* experimentally showed that ligation of the renal 


vein would precipitate parenchymal, subcapsular or perirenal hem- 
orrhage. 
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The actual causes of perirenal hemorrhage are as follows: 

1. Primary disease of the kidney itself******** (69 per cent, ac- 
cording to Polkey and Vynalek) including infection, aneurysm, 
vascular disease, neoplasm, hydronephrosis, nephritis, et cetera, and 
from vasomotor disturbances within the capsule. 

2. Extrarenal retroperitoneal lesions including aneurysm (true 
or false) with rupture or slow leak, venous thrombosis with supra- 
renal capsular hemorrhage*®® and neoplasms (primary and meta- 
static). Lawen has told of hemorrhage into the renal bed from a 
primary carcinoma of the bronchus which metastasized to the 
suprarenal. A most bizarre report was that of Balo,*® in which peri- 
renal hemorrhage followed after completion of an orchidopexy due 
to subsequent rupture of the spermatic artery (presumably from 
tension). Further references to extrarenal lesions may be had 
from the additional sources in the bibliography.*°*****° Vascular 
lesions cause 29 per cent of perirenal hemorrhage.** Angioma, sar- 


coma, and chorio-epithelioma** are some of the tumors causing 
perirenal bleeding. 


3. Blood dyscrasia (4.5 per cent** including hemophilia,*°* 
leukemia, scurvy, purpura, polycythemia.** Bleeding of this type is 
slower, and occurs by diapedesis.** 

4. Renal and systemic infections (10 per cent).* 

Diagnosis of perirenal hemorrhage is difficult due to the rarity of 
individual experience and is usually correctly made only by those 
who have observed it before. Pain, rapidly developing mass, signs 
of concealed hemorrhage, tympanites, possible hematuria (if the 
urinary tract is invaded) point to it. Paracentesis may be helpful, 
but risky. Its successful use has yet not been reported so far as we 
can determine, though unsuccessfully used once’* and then to rule 
Out perinephric abscess. Quantitative estimation of diodrast in the 
perirenal blood following intravenous injection may help to show 


if the lesion is in direct communication with the peripheral circula- 
tion (Page). 


The treatment of perirenal bleeding, unless due to blood dys- 
crasias, should be surgical if the correct diagnosis is made. Opera- 
tion may be delayed until the initial shock is over and the patient 
properly prepared.******%** Cystoscopic examination may be help- 
ful in leading to diagnosis, if the patient’s condition warrants. If 
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the diagnosis is not made there is almost 100 per cent probability of 
death. Cystoscopy may reveal systolic jets from the ureteral orifice, 
if the cause of the perirenal hemorrhage is intrarenal and com- 
municates with the pelvis. A retrograde pyelogram will probably 
show some displacement of the kidney pelvis and some alteration 
in its contour. Lateral pyelogram in the presence of perirenal hem- 
orrhage may show some anterior displacement of the ureter if the 
cause of the bleeding is a retroperitoneal sarcoma, whereas one 
would not expect much anterior displacement if the cause is intra- 
renal. The pelvis may be displaced, rotated or altered in contour. 
Intravenous pyelography is not apt to give good visualization of 
the pelvis in either event because of poor excretion. 


Because of strong possibility of positive findings all patients with 
any suspected retroperitoneal tumor should have a complete uro- 
logic examination in order to determine the patency of the ureter, 
to drain the pelvis if need be, and to make pyelograms (antero- 
posterior and lateral). Original roentgenogram may show a dif- 
fuse or circumscribed area of increased dullness in the region of 
the mass which, if high, may elevate the diaphragm. The muscle 
shadows may be poorly delineated. Partial ileus may be revealed, 
perhaps due to interference of peristalsis by pressure of the 
tumor on the post-peritoneal autonomic nerve structures. Shadows 
of calcium density may appear due to concomitant stones or to 
abortive attempts at calcification, or, in the case of teratoids, to 
bone formation. Ring-shaped bodies with clear centers have ap- 
peared®*® in the presece of anneurysm and in our case of retro- 
peritoneal tumor. X-ray with the ureteral catheters in place may 
show deflection of the ureter laterally or toward the spine. Lateral 
films will show anterior displacement of the ureter in some in- 
stances. Improper filling of the calices or pelvis has been noted by 
others, (1) in a compression hydronephrosis due to a retroperito- 
neal sarcoma attached to the lower pole of the kidney and (2) to 
envelopment of the kidney. Partial compression of the upper ureter 
has been reported in a case of metastatic embryoma, spindle-cell 
sarcoma and lymphangioma. Median ureteral displacement has been 
caused by lipoma. Displacement, flattening, compression and ro- 
tation of the pelvis have been caused by retroperitoneal tumors. 
Gastro-intestinal x-rays often reveal displacement of the bowel 
without evidence of intrinsic involvement. 
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Treatment of the retroperitoneal tumors is largely surgical. If 
the patient’s condition warrants, exploration should be made. The 
tumor alone may be removed or if the ureter or kidney have been 
involved nephrectomy may also be in order. Preliminary drainage 
by ureteral catheter, and improvement of anemia by transfusion, 
will assist in the preparation of some patients for operation. Deep 
irradiation may be used to decrease the size of some retroperitoneal 
tumors but is not always effective. 


Fig. 1. Fig. 2. 


The following patient’s record is of interest in illustrating the 
unusual occurrence of spontaneous perirenal hemorrhage due to a 
highly undifferentiated retroperitoneal malignant tumor. 


An American insurance man, white, aged sixty-three, complaining 
of pain in the left sacro-iliac region, was admitted to the Indianapolis 
City Hospital on December 18, 1939. Although never very robust, 
his only serious illness was bronchopneumonia in 1937. His past his- 
tory was irrelevant, save for the loss of 15 pounds in weight and 
malaise for one year. On November 28 while spading his garden he 
had a severe pain the left sacro-iliac region, relieved by strapping. 
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X-ray was not informing. On December 18 the pain recurred, accom- 
panied by slight nausea and loss of appetite. There were no bladder 
symptoms, no hematuria, no chills, no fever, but the patient was 
somewhat constipated. The positive findings on physical examination 
were: (1) slight undernutrition, (2) diffuse, smooth, fixed, dull mass 


filling the upper left abdomen, (3) slight muscle spasm, and (4) slight 
flexion of left hip. 





Fig. 3. Fig. 4. Fig. 5. 


Temperature, pulse, respiration, blood pressure, phthalein output, 
urine including acid-fast stains, non-protein nitrogen, blood calcium, 
blood phosphatase, clotting time and bleeding time, and red blood 
count, were all within normal limits. The Wassermann test was neg- 
ative. Hemoglobin 65 per cent; white count 10,000. Abdominal x-ray 
examination revealed an area of increased diffuse dullness in the left 
upper quadrant and absent shadow of the left kidney and psoas muscle. 
High in the upper left quadrant were several ring-shaped shadows. 
The left diaphragm was slightly elevated and fixed. Gastro-intestinal 
roentgenograms (Fig. 1) showed an intrinsically normal stomach and 
bowel with median displacement of each. 


On December 20 the patient had chills, fever, and weakness, and pain 
in the left costovertebral angle, which subsided until recurrence the 
next day, at which time the patient had a definite secondary anemia. 
Left lumbar paracentesis revealed venous blood under sufficient pres- 
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sure to force the piston back in the syringe. This blood did not clot and 
was sterile. Blood culture resulted in negative findings. Excretory uro- 
grams visualized the left kidney and ureter too little for diagnosis 
(Fig. 2). The right kidney was not pathologic. 


Having demonstrated left spontaneous perirenal hemorrhage, the 
patient was transfused and otherwise prepared for operation. Hemor- 
rhagic cyst, spontaneous rupture of a solitary cyst, aneurysm, hyper- 
nephroma, tuberculosis, retroperitoneal sarcoma and perinephric ab- 
scess were considered. On December 26 the left lumbar region was 
explored under cyclopropane. After opening Gerota’s capsule a pur- 
plish membrane was observed, which, on puncture, yielded over 500 
c.c. of sterile venous blood which did not clot. Within this well of 
blood the lower pole of a palpable normal kidney was observed. The 
true capsule seemed to be intact. The kidney was at the normal level. 
farther lateral than usual. Median to it was a fixed mass. Attempted 
separation of the kidney caused so much fresh hemorrhage that the 
incision was closed with drainage at once. 


After a few stormy days, somewhat relieved by repeated transfu- 
sions, the patient improved. On January 6, 1940, the left ureter and 
pelvis were catheterized with some difficulty, no urine being recovered. 
Original roentgenogram showed lateral deflection of the upper ureter 
(Fig. 3). The pyelogram showed lateral deflection of a fuzzy pelvis 
(Fig. 4). There was suggestion of anterior leakage of sodium iodide. 
This was not substantiated by subsequent dye tests and injection of 
argyrol in the sinus of the incision. Lateral pyelogram showed slight 
anterior displacement of the lower pole of the kidney and slight pos- 
terior rotation of the pelvis (Fig. 5). 


On January 12 the patient had a febrile reaction with pain in the left 
costovertebral angle, slight fall in blood pressure, leukocytosis and in- 
creased secondary anemia in spite of transfusions. During the next ten 
days he improved but the temperature never again remained absolutely 
normal. Those attacks were repeated every week or ten days. Deep 
irradiation produced a slight decrease in,the size of the mass. 


In the meantime the x-ray studies were demonstrated at a urologic 
meeting in a nearby city with the receipt of the following diagnoses: 
ruptured aneurysm, hypernephroma, retroperitoneal sarcoma, ecchyn- 
ococcic cyst, traumatic rupture of the kidney, carcinoma of the supra- 
renal gland, et cetera. 


On February 15 the incision was, re-opened under ether anesthesia. 
By this time all normal architecture was gone, the cavity being filled 
with black clots and purple, friable tumor mass, much of which was 
removed. There was marked bleeding. The kidney was not felt as 
such. The incision was packed and closed en bloc with drainage. 


Pathologic report by Dr. H. C. Thornton was as follows: “148 
grams of soft reddish and yellowish necrotic-looking tissue. Sections 
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showed a highly malignant neoplasm. The tissue is highly cellular, 
presenting a very bizarre appearance (Fig. 6). Many of the nuclei are 
vesicular and contain prominent nucleoli. Other nuclei are dark stain- 
ing and irregular. There are many tumor giant cells (Fig. 7). The 
cytoplasm is pale pink and vacuolated. Mitotic figures numerous. 
Many thin-walled blood channels. There are many areas of hem- 
orrhage and necrosis in one of which is kidney tissue whose paren- 





Fig. 6. 


chyma is atrophic and fibrotic and contains tumor cells. The tumor 
is highly undifferentiated. Its classification is uncertain. 


“Diagnosis: Grade IV malignancy involving kidney area, uncertain 
whether sarcoma or carcinoma.” 





RETROPERITONEAL TUMORS 53 


Subsequent pathologic examination by two pathologists in other cities 
resulted in the diagnosis by one of “rhabdomyosarcoma” and by the 
other of “hypernephroma of extrarenal origin.” 

The patient did not immediately succumb but was carried along by 
further irradiation and a total of sixteen transfusions up to the time 
of dismissal on April 5, 1940. Shortly after this a fecal fistula devel- 
oped. The patient became increasingly cachectic and unhappily ex- 
pired on April 27, 1940, without benefit of necropsy. 


Fig. 7. 


Our disappointment in failing to obtain an autopsy leaves open 
dispute as to (1) the exact point of origin of the tumor which 
undoubtedly penetrated the kidney before the second operation 
and the bowel before demise, and (2) the exact cellular classifica- 
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tion of the tumor. The case illustrates (1) the cardinal signs of 
spontaneous perirenal hemorrhage (pain, mass and moderate syn- 
cope) as well as recovery of blood by paracentesis before operation, 
(2) the uncertainty of pre-operative diagnosis of its cause, and 
(3) the urologic abnormalities produced by a retroperitoneal tumor. 


SUMMARY 


The high incidence of abnormalities of the urinary tract caused 
by retroperitoneal tumors warrants careful urologic investigation 
of every suspected case. The site and tissue of origin vary widely. 


Retroperitoneal tumors which affect the urinary tract are: tu- 
mors of the autonomic nervous system, angioma, lipoma, sarcoma, 
post-peritoneal metastases from primary lesions elsewhere, ade- 
nopathy incidental to systemic glandular disease, et cetera. 


These tumors may alter the urinary tract by pressure, obstruc- 
tion, displacement, compression, distortion, invasion, inclusion, hem- 
orrhage, sepsis, et cetera. 


Spontaneous perirenal or retroperitoneal hemorrhage is rare but 
may occur from lesions within or outside of the kidney. The cor- 
rect diagnosis of spontaneous perirenal hemorrhage is difficult, 
rests on pain in the renal fossa, syncope due to concealed hemor- 
rhage and a mass of increasing size. Cystoscopy, pyelography and 
paracentesis may contribute important diagnostic data but should 
be used with discretion. The treatment is surgical. 


A case has been presented illustrating spontaneous perirenal 
hemorrhage due to a highly undifferentiated retroperitoneal tumor. 
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DISCUSSION 


Dr. GrorGe*F. Cauityt (New York, N. Y.): Dr. Howard is to 
be congratulated upon his interesting demonstration of an adrenal 
cortical tumor in a patient having an androgenic syndrome. The 
motion picture films he has shown are extraordinarily clear. 

Syndromic tumors of the adrenal cortex are: androgenic, best 
illustrated by the appearance of male secondary sex characteristics 
in a female; estrogenic, illustrated by the appearance of female sex 
characteristics in a male; or the type best described as Cushing’s 


syndrome, in which the tumor merely produces metabolic dis- 
turbances. 


In cases having androgenic and estrogenic tumors the hormones 
can be identified in the urine. Dr. Howard has shown by roent- 
genograms how air infiltration into the perirenal space shows the 
androgenic type of tumor clearly. It is never so clearly demon- 


strated in the Cushing’s type because of edema of the perirenal 
fat. 


At operation, it is our belief that exploration through the flank 
is the easiest route when no tumor is demonstrable. However, we 
have found that tumors can be removed with much less handling 
through the transperitoneal route. 


It has been found that the excess male hormone disappears from 
the urine after removal of an androgenic tumor and the disappear- 
ance of the excess hormone is followed by recovery from its effects. 
Patients having this type of tumor usually do not have acute adre- 
nal failure because removal of the tumor does not disturb the 
function of the opposite adrenal which produces the life mainte- 
nance hormones and the tumor itself merely secretes sex hormones. 
On the other hand, tumors of Cushing’s syndrome type apparently 
produce excess life maintenance hormones which cause the oppo- 
site adrenal gradually to atrophy from non-life maintenance func- 
tion. Kendall, experimenting, found that when this type of tumor is 
removed, there is a depletion of hormonal steroids and acute adre- 
nal failure occurs. It is in such cases that the use of the synthetic 
hormone, desoxycorticosterone acetate, is of value. Thorn and 
others have demonstrated this in Addison’s disease. Occasionally, 
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a patient having such a tumor does not have acute adrenal failure 
in the presence of metastasis of the tumor, and it is thought that the 
metastasis may supply the necessary hormone to maintain plasma 
balance. 

From the slides shown of this tumor with the well defined encap- 
sulation, it may have a good prognosis even though it was ruptured 
on delivery. When rupture occurred in this type of tumor we 
fixed the cells lost in the wound with 70 per cent alcohol, instead 
of using salt solution irrigation, which Dr. Howard used. 


Dr. Mirey B. Wesson (San Francisco, Calif.): I want to 
supplement Dr. Wishard’s paper by showing a film of a ureter dis- 
placed by lymphosarcoma of retroperitoneal lymph glands. 


This man was forty-nine years old and his only subjective symp- 
tom was weakness and pain in the upper left quadrant. Objectively, 
an enlarged spleen extended downward to the level of the umbilicus. 
There were enlarged glands in both the left axilla and the groin. 
The pyelograms were normal but the left ureter was pulled inward 
by adhesions. A biopsy on an axillary lymph gland disclosed 
lymphosarcoma, and deep x-ray therapy was started. One month 
later the spleen and lymph glands had practically returned to nor- 
mal size. At the end of two months a tumor of the left testicle 
appeared accompanied by a unilateral lymphatic enlargement and 
the Pacific Coast’s outstanding internist changed his diagnosis to 
teratoma, believing that a growth in the testicle had been stimulated 
by the deep x-ray treatments. At autopsy two months later was 
found a retroperitoneal mass, 2 inches by 9 inches, which extended 
from the head of the pancreas downward to the left. The eleventh 
and twelfth thoracic vertebre were invaded, as were the posterior 
nerve roots and the cauda equina. The mesenteric, cervical and 
left inguinal nodes were not involved. The left testicle was replaced 
by a mass 3 inches across of the same general appearance as the 
other tumor masses present in the retroperitoneal nodes and the 
spleen, which was 6 inches in diameter. The mediastinum was 
filled with a tumor mass. 


Material was sent to Dr. James Ewing and he decided that the 
case represented one of lymphosarcoma with secondary infiltration 
in the testis, although the possibility of an atypical Hodgkin’s dis- 
ease had to be considered. 
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Dr. Hermon C. Bumpus (Pasadena, Calif.): I would like to 
discuss Archie Dean’s case of hemangioma in order to stress two 
points. He mentioned that hemangiomas are usually multiple. 
There are exceptions. I remember a case which I had in student 
days in the Children’s Hospital in Boston, a typical case of polio- 
myelitis. No one was able to make an accurate diagnosis until Dr. 
Cushing made grand rounds. He looked the child over and found 
a little bit of hemangioma on the face, and said the child probably 
had a hemangioma of the cord. He operated the next week and 
found a hemangioma of the cord. 

My case was a boy who had hematuria first when he was seven 
years of age. As Dr. Dean stated, the bleeding was terrifically pro- 
fuse and often required a number of transfusions. We followed 
him for two years at the Los Angeles County General Hospital. 
Interesting to me, a thing I never dared to do, but which they did 
on the staff there, was the injection of a 10 per cent silver nitrate 
to stop the bleeding. I do not think I ever dared to go up above 5 
per cent. The boy tolerated the 10 per cent silver nitrate. He had 
one small filling defect and it never changed in the lower calix of 
his left kidney. He was fourteen years of age this year, and we 


finally had to remove it; we found no other hemangiomas in any 
other spot on his body. 


Dr. WitiiAm F. BraascH (Rochester, Minn.): Dr. Herman 
and his colleagues are quite correct in assuming that hemorrhagic 
cysts of aneurysmal origin exist, but I believe they are very rare. 
The hemorrhagic cyst that is ordinarily seen has an entirely differ- 
ent etiology and is probably due to erosion or a weakening of the 
wall of blood vessels in the cyst wall, with resulting hemorrhage. 
Dr. Judd reported two cases from The Mayo Clinic which appar- 
ently were of true aneurysmal origin. However, in the same in- 
terval we had seen a large number of hemorrhagic renal cysts 
which were not of aneurysmal origin. 


In regard to Dr. Bugbee’s paper, we have observed many pa- 
tients in whom a diagnosis of renal tumor has been made previous 
to our examination, from evidence obtained in the excretory uro- 
gram. An apparent deformity suggestive of tumor is often appar- 
ent in the excretory urogram which more complete visualization in 
the retrograde pyelogram shows is not due to tumor. It may work 
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the other way when the excretory urogram fails to show any de- 
formity because of incomplete visualization and the retrograde will 
visualize it. A retrograde pyelogram should be made in every 
doubtful case. A careful scrutiny of minor details in the outline 
of the calices should be made routinely, and the patient should be 
followed up frequently with subsequent retrograde pyelograms in 
case of doubt. If those precautions are taken, renal tumor can be 
recognized in most cases, although occasionally an exploratory op- 
eration is necessary, as Dr. Bugbee brought out. 


Dr. Henry G. BuGBeeE (closing): I would just like to say that 
I.did mention in the paper the question of blood clot as a cause of 
filling defects in the pyelogram. I could enumerate only the various 
causes of filling defects but, of course, could not go into detail. 





RELATION OF PYELONEPHRITIS TO TOXEMIAS OF 
PREGNANCY 


GEORGE C. PRATHER, M.D., and WESTON SEWALL, M.D. 


From the Urological and Obstetrical Departments of the Boston Lying-in 
Hospital, Boston, Massachusetts 


During recent years Peters***"! has been foremost in presenting 
data which might suggest pyelonephritis as a possible cause of tox- 
emia of pregnancy; the general term describing certain complica- 
tions which occur during gestation, whose symptoms at times in- 
clude headache, visual disturbances, dopiness, irritability, nausea, 
vomiting, epigastric pain, rapid gain of weight, and, perhaps, con- 
vulsions. Frequent clinical findings are edema, hypertension, and al- 
buminuria. It is evident that many of the signs and symptoms of 
toxemia are also common in various types of renal disease. So 
many theories of the cause of toxemia have been advocated that it 
is evident that no one yet knows the answer to this problem. 


General agreement has existed during the past few years that 
vascular change* is the basic pathologic conception. Pathologic 
changes in toxemia, as in essential hypertension, are found more 
commonly in the kidneys than in other organs of the body.* While 
the changes accompanying these troubles in the kidney are somewhat 
variable in both their extent and their variety, Fahr, Bell,’ Baird 
and Dunn? have reported thickening of the capillary walls of the 
glomeruli due particularly to thickening of the basement membrane 
in the capillary tufts. The increase in bulk produced by the thick- 
ened connective tissue membrane contributed to the obstructive ef- 
fect in the capillary. 


Although it is not certain what initiates this clinical or pathologic 
condition in pregnant women without previous vasculo-renal dis- 
ease, the symptoms which the toxethias and certain renal diseases 
possess in common have led to a broader conception of the problem. 
The more comprehensive point of view can be visualized if one 
compares the classification of toxemias today with that of twenty 
years ago.’* At that time (Table I) nephritic toxemia, pre-eclamp- 
tic toxemia, and eclampsia formed the only subdivisions of this sub- 
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TABLE I. CLASSIFICATIONS OF TOXEMIA 
(Williams—1921) 
1. Nephritic Toxemia 
2. Pre-eclamptic Toxemia 
3. Eclampsia 


TABLE II. THE CLASSIFICATION OF TOXEMIA OF PREGNANCY 


(Kellogg and Reid—1939) 
Group A 


1. Hypertensive or Arterial Vascular Disease 


a. Beni mild 
‘ 8" ) severe—cardio-renal 


b. Malignant 
2. Renal Disease 


a. Glomerulonephritis { aeune { mild 
chronic . 
severe 


acute 
chronic 
c. Other forms of severe renal disease. Nephrosis, polycystic kidneys, and 
other congenital anomalies of the kidneys. 
Group B 
1. Mild pre-eclampsia 


2. Severe pre-eclampsia (pre-convulsive) 
3. Eclampsia 


Group C 


1. Unclassified (unknowns) 

a. Those patients in whom a definite diagnosis cannot be made to allow 
them to fall into Group A or B (i.e., glomerulonephritis suspects). 

b. Many will fall into the above known groups postpartum, but insufli- 
cient data before or in the early months of pregnancy make it im- 
perative to exclude them from statistical data except when autopsy 
findings ultimately allow them to be put in either Group A or B. 


b. Pyelonephritis { 


ject. Contrast today’s proposed classification (Table II) recently 
offered by Kellogg and Reid,’ which is cognizant of the fact that 
renal conditions existing during pregnancy may simulate pre- 
eclampsia and eclampsia. 


Pyelonephritis as the initial lesion of a trend resulting in pro- 
gressive deterioration of the kidney has been emphasized by Weiss 
and Parker,’* by Longcope,* and by others interested in the relation 
of chronic pyelonephritis to hypertension. Since the albuminuria 
and hypertension of toxemia of pregnancy may be associated with 
renal disease, it seems reasonable to investigate the incidence of 
toxemia following pyelonephritis in pregnancy. Mussey and Love- 
lady’ recently stated that pyelitis of pregnancy is not prone to cause 
pre-eclampsic toxemia or eclampsia. Although we may not agree 
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with all of the conceptions and conclusions presented by Peters, 
we acknowledge the importance of his success in focusing attention 
to the possible association of pyelonephritis to the toxemias of 
pregnancy. Of 320 cases with a diagnosis of toxemia studied by 
Peters, forty-one (13 per cent) had had pyelitis or pyelonephritis. 
The opinion was verified by autopsy in eleven of the forty-one cases. 
Of twenty-five toxemia patients who came to autopsy during a 
fourteen-year period, Peters reported that in eleven (44 per cent) 
pyelonephritis was found. However, closer scrutiny of the autopsy 
data which were presented would lead us to believe that only four 


of the eleven cases (approximately 10 per cent) showed chronic 
pyelonephritic changes. 


The important data supplied by Peters have been rather startling 
because of the relatively high incidence of pyelonephritis which he 
found in toxemia. We, therefore, recently decided to review a series 
of patients at the Boston Lying-in Hospital, who, we feel, had 
pyelonephritis associated with at least one pregnancy, and who re- 
turned during a later year in a pregnant state. Such a review may 


give data as to how frequently toxemia follows the pyelonephritis 
associated with pregnancy. 


The data for this paper are based on the observations and records 
of seventy-two patients with pyelonephritis and pregnancy during 
the years 1930-1939. Only patients who had one or more pregnan- 
cies subsequent to the pregnancy with pyelonephritis were used. Of 
the seventy-two patients, forty-two (58.3 per cent) were primipara ; 
thirty (41.7 per cent) were multipara. Seventy had pyelonephritis 
during pregnancy; two had acute pyelonephritis immediately post- 
partum while in hospital. Forty-three, or approximately 60 per cent, 
were in a febrile phase while in hospital, leaving twenty-nine (40 
per cent) in an afebrile, subacute stage at the time of observation. 


Further incidental clinical data of the patients forming our group 
indicated that pyelonephritis affected the right kidney in 48.5 per 
cent; the left kidney in 19.7 per cent; and in 31.8 per cent the in- 
flammatory process was bilateral. 


The records of these patients suggested a past history of pyelone- 
phritis in 16.6 per cent, half of whom had had the disease with a 


previous pregnancy, the remaining half having had pyelonephritis 
before the onset of any pregnancy. 
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Our diagnoses were made by cystoscopic studies in thirty-four 
patients ; clinical and laboratory findings in thirty-eight. Laboratory 
data revealed a bacillary type of urinary infection in 91.3 per cent; 
gram positive cocci in 5.1 per cent; bacilli and cocci in 3.6 per cent. 

Renal function tests were not done as routine during the hos- 
pital admission for pyelonephritis, so we do not have sufficient data 
from urea clearance studies and concentration tests to draw any 


Fig. la. Intravenous pyelogram dur- Fig. 1b. Intravenous pyelogram in 
ing pregnancy. Both ureters and renal non-pregnant state three years after 
pelves are dilated. Urine sediment nor- pregnancy. There has been an excel- 
mal. Congenital deformity of bony len anatomic recovery of renal pelves 
pelvis. : and ureters. 


conclusions. The non-protein nitrogen in forty cases was reported 
as 21 to 33 milligrams per 100 c.c. of blood, and blood uric acid in 
thirty-eight cases was recorded as 2.3 to 4.1 milligrams per 100 c.c. 
of blood. Although we realize that blood chemistry does not detect 
slight diminution of renal function, it is evident that renal de- 
compensation did not exist. 


X-ray data were obtained in fifty-five patients, twenty-six having 
had intravenous pyelography, the remaining twenty-nine retrograde 
study. The dilatation of the ureters and pelves (Fig. 1) and the ure- 
teral kinks were not extraordinary to anyone familiar with urologic 
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changes during pregnancy. The renal and ureteral dilatation in 
the subsequent pregnancy (Fig. 2) never exceeded that found with 
the first pyelonephritis, irrespective of whether the subsequent preg- 
nancy was normal or complicated by recurrent pyelonephritis or 
toxemia. In general, patients with toxemia appear to have less 
ureteral and pelvic distortion (Fig. 3 and Fig. 4) by intravenous 
pyelography than the normals. Extreme degrees of distortion and 


Fig. 2a. Intravenous pyelogram dur- Fig. 2b. Retrograde pyelogram one 
ing right pyelonephritis in fifth month year following pyelonephritis during 
of pregnancy. The urine became ster- subsequent pregnancy. 
ile three months after delivery. 


dilatation were observed frequently in patients with normal urine 
sediments and without clinical signs (Fig. 5) of pyelonephritis. The 
anatomic recovery following the physiologic dilatation of pregnancy 
is impressive, but is subject to continued distortion if abnormalities 
were present before pregnancy, or if inflammatory changes in the 
pelvis or ureter go on to fibrosis. 

Our primary interest in this study was not the findings in pyelo- 
nephritis, but rather how many later pregnancies were normal and 
how many were complicated by toxemia. 

Of the seventy-two patients with pyelonephritis forty-seven 
(65.28 per cent) had normal pregnancies at a later date. As a mat- 
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ter of fact, fifteen of the forty-seven had further multiple normal 
pregnancies—a total of sixty-seven normal pregnancies by forty- 
seven patients. The time interval between the pyelonephritis during 
pregnancy and the normal pregnancy varied between one and nine 
years, an average interval of 3.62 years. Frequent blood pressure 
recordings were normal during the subsequent pregnancies in all 
forty-seven patients. Blood pressures during the normal later preg- 
nancies were approximately the same as during the pyelonephritic 
pregnancy in thirty-four patients; while in thirteen the readings 
averaged lower during the normal pregnancy. Six of the forty- 
seven patients had the slightest possible trace of albumin in a voided 
specimen just prior to term. 


One normal pregnancy following a pyelonephritic pregnancy does 
not guarantee freedom from complications during a still later preg- 
nancy. This fact is illustrated in six patients who developed pyelo- 
nephritis after having a normal intervening pregnancy, and one pa- 
tient who developed toxemia of pregnancy after a normal inter- 
vening pregnancy. 

Interest, of course, will be centered on those who had pyelo- 
nephritis during one or more pregnancies, and who in a later preg- 
nancy developed toxemia. In our series of seventy-two patients who 
had pyelonephritis associated with pregnancy, and who later re- 
turned to hospital in a pregnant state, nine (12.5 per cent) de- 
veloped toxemia. The hospital diagnosis as to the type of toxemia 
was pre-eclampsia in eight, eclampsia in one (toxemic separation 
of the placenta with albuminuria in one). The time interval be- 
tween pyelonephritis in pregnancy and the toxemic pregnancy 
ranged between one and nine years. The average interval was 3.45 
years, essentially the same interval as mentioned above in dis- 
cussion of the group who had subsequent normal pregnancies fol- 
lowing pyelonephritis. Apparently the time interval is not impor- 
tant. Our data as to whether the urinary infection had cleared 
during the interval are incomplete. We are certain that of the nine 
who developed toxemia, two patients had urines free of infection 
during the interval between pregnancies and two were known to 
remain infected. At the time of the pyelonephritis four were primi- 
para; five were multipara. At the time of toxemia three were para 
II, one was para III, one was para IV, three were para V, and one 
was para X. The toxemia occurred in the first pregnancy following 
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pyelonephritis of pregnancy in seven of the nine. In two there 
was an intervening pregnancy with no indication of toxemia. 

Renal function tests during the pregnancy with toxemia were not 
done as routine except for the non-protein nitrogen, which was 
normal as one might expect. Table III shows the blood pressure 
readings in nine patients with pyelonephritis who later developed 
toxemia. The toxemia was sufficiently severe in five of the nine 
patients to warrant interruption of the pregnancy. 


TABLE III. BLOOD PRESSURE AND ALBUMIN 


PYELONEPHRITIS TOXEMIA 


Case Blood Blood 
Number Pressure | Albumin Pressure Albumin 


2 118/74 134/78 | S.P.T.-S.T. 


27 110/86 132/94 S.P.T. 
30 150/110 | V.S.T. 150/84 Lt. 
42 108/80 144/110 
47 94/58 170/114 

108/80 146/98 


140/ 80/68 
(Hemor- 

rhage) 

102/62 105/65 


114/60 170/100 


Because of the current interest in the relation between blood pres- 
sure and pyelonephritis, we present a meager amount of data which 
may be of interest. Of the seventy-two patients in our series there 
were eight (11.11 per cent), who during the pregnancy with pyelo- 
nephritis had, on one or more occasions, a blood pressure recorded 
of 140/90 or over. Four were in the ninth month of pregnancy, two 
were in the seventh month, two were in the sixth month. Three 
of the eight had a past history of renal disease. The eight patients 
just mentioned had ten pregnancies following the one in which 
pyelonephritis and hypertension was observed. The time interval 
was one to six years, an average of 3.2 years. In the ten pregnancies 
which followed, recurrent pyelonephritis developed in five, but blood 
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pressures remained below 130/85 at all examinations. Three nor- 
mal pregnancies followed with all blood pressure readings 128/80 
or below. Two developed toxemia with hypertension. In a follow- 
up of the eight patients mentioned above after an average interval 
of 3.7 years from the time of pyelonephritis with hypertension, all 
had blood pressure readings below 135/84. Only one patient had 
the slightest possible trace of albumin. Thus, in a small group of 
eight patients with pyelonephritis and hypertension, toxemia de- 
veloped at a later pregnancy in 25 per cent, which is double the 
incidence following pyelonephritis in general during pregnancy. 
However, our limited data fail to suggest any permanent elevation 


of blood pressure following pyelonephritis during a three-year 
follow-up period. 


On the basis of maternity hospital admissions, pyelonephritis has 
an incidence of 1 to 2 per cent.** By the same standards, toxemia 
of pregnancy has an incidence of about 10 per cent. We have found 


that toxemia of pregnancy follows pyelonephritis associated with 
pregnancy in 12.5 per cent. 


Not feeling competent to make accurate deductions from these 
simple figures we called upon Mr. Philip Rulon, who teaches sta- 
tistics at Harvard University, for advice. His informal opinion was 
as follows (Table IV): the data for the proper deductions as to 





TABLE IV. PREGNANCY 
Pyelonephritis—Incidence—1 to 2 per cent 
Toxemia—Incidence—10 per cent 

Toxemia of pregnancy follows pyelonephritis associated 
with previous pregnancy 12.5 per cent 


Pyelonephritis is not a cause of toxemia of pregnancy 


possible cause and effect should be tabulated in the manner here 
used; namely, to see how frequently disease “B” (toxemia) fol- 
lows disease “A,” rather than the way in which Peters studied the 
problem; namely, how often disease “A” (pyelonephritis) occurs 
in disease “B” (toxemia). (According to Mr. Rulon there are 
too many variables in Peters’ method of approach to warrant con- 
clusions.) As for our data, which indicate an incidence of pyelo- 
nephritis in pregnancy of 1 to 2 per cent, an incidence of toxemia of 
approximately 10 per cent, and toxemia following pyelonephritis in 
pregnancy in 12.5 per cent, Mr. Rulon states that if the same ratio 
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held in 500 cases (we have only seventy-two) we should be well 
justified in stating that pyelonephritis is not a cause of toxemia of 
pregnancy. 
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OBSERVATIONS ON THE INCIDENCE AND ETIOLOGY 
OF HYPERTENSION IN PROSTATIC OBSTRUCTION 


JOHN B. WEAR, M.D., and R. W. JACOBSEN, M.D. 
Madison, Wisconsin 


The recent literature on renal hypertension has contained many 
references to urinary tract obstruction as a factor in secondary 
hypertension. If a symptom consistently occurs with a certain lesion 
understanding of its mechanism usually follows. In prostatic ob- 
struction an elevated arterial pressure does not uniformly occur 
and by this absence of uniformity its etiology is lacking in clarity. 


INCIDENCE 


In 1923, O’Conner reported a study of the blood pressure changes 
in seventy-four cases of prostatic obstruction. He did not give fig- 
ures as to the number who had hypertension on admission, but did 
note that a marked fall in pressure occurred in sixty cases after 
drainage. Undoubtedly the incidence of hypertension was quite 
high. He particularly called attention to the importance of stabil- 
ization of the blood pressure before operation. 

Seng reported an incidence of 28.5 per cent of high blood pres- 
sure in 514 cases of prostatic obstruction. He also noted a fall in 
blood pressure after drainage. His observations were primarily in- 
terested in mortality in relation to blood pressure changes. 

We have based our study on a survey of 109 patients who were 
admitted to the Wisconsin General Hospital because of prostatic 
obstruction. No patients were included who had previously been 
drained either suprapubically or by indwelling catheter. The blood 
pressure was recorded before drainage was instituted and the other 
pressure used was the stabilized level before operation. On the 
basis of the systolic blood pressure on admission the cases were 
divided into three groups: Low, under 125; normal, 125 to 160; 
high, 160 or more. By using this method the incidence of high 
blood pressure was 34 per cent. For the whole group, Table I gives 
the pressure changes. 

From this study we find that thirty-four patients (31 per cent) 
had a hypertension which might be attributed to prostatic obstruc- 
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tion in that the blood pressure was appreciably reduced by drainage 
of the bladder. The relief of distress, excitement and worry, as well 
as simple rest in bed, must be given serious consideration in the 
reduction of blood pressure. In the normal group a fall of 15 mm. 
or more of mercury was noted in 53 per cent. The conclusion most 


TABLE I. 


Low 


Patients 14 37 


Increased 10 mm. or more 5 0 
No change 9 3 


Decreased 15 mm. or more 0 34 








evident from these figures is that prostatic obstruction may cause 
an arterial hypertension but more often, and more important, it 
causes an unstabilized blood pressure. 


ETIOLOGY 


Basically the changes in systemic blood pressure caused by ob- 
structive uropathy are produced by abnormal intrapelvic pressure. 
In this series of cases we have tried to find a consistently present 
mechanism which will explain how the intrapelvic pressure is 
increased. Trying to prove some clinical fact with the living patient 
usually eventuates in statistics. Because it is expected and 
easily demonstrated we first sought our answer in the residual 
urine and upper urinary tract dilatation. The incidence of each in 
the three groups of patients is shown in Table II. 


TABLE II. 


Low 
Patients 14 


X-ray evidence of upper urinary tract 
dilatation 


More than 200 c.c. residual urine 


Complete retention 
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By their similar occurrence in all three groups it would seem that 
we have found a result of prostatic obstruction but not a cause of 
systemic hypertension. That the amount of residual urine varies 
within wide limits is well known; nor does the amount indicate the 
degree of obstruction. Six patients with hypertension had less than 
100 c.c. of retention. However, it does increase the intracystic 
pressure and offer more obstruction to the ureteral flow of urine. 
When the patient strains we know that pressure within the Maaier 
and ureters is increased, as shown by Kreutzman. 


It would seem that a variation in muscle activity or tone is the 
only factor we can expect to influence intra-urinary tract pressure. 
The demonstration of a dilated pelvis or ureter does not necessarily 
mean that a higher pressure exists in that kidney, but it does show 
that an increased pressure caused the dilatation to ccur. When the 
tone of the urinary tract muscles resists dilatation the intra-urinary 
tract pressure would be expected to be at its highest. 


The mechanism of obstructive voiding is the basic cause of 
prostatic hypertension. Ureteral obstruction causing unilateral* or 
bilateral hydronephrosis does not frequently cause a change in the 
systemic circulation. If both ureters are partially occluded in dogs 
about 50 per cent show a rise in blood pressure which gradually 
returns to normal. Megibow, et al. 


In patients with prostatic obstruction the intra-ureteral pressure 
is not a static or continuously acting agent but is intermittent in 
character based on the act of voiding. It is the repeated bombard- 
ment of the renal pelvis and thus the arterial bed of the kidney that 
causes an abnormal blood pressure. 


By watching these patients void one is impressed by the marked 
action of the abdominal muscles and thus the increase in intra- 
abdominal pressure. If increased intra-abdominal pressure raises 
blood pressure, then we certainly have a powerful mechanical force 
whose influence on the urinary tract and on blood pressure has not 
been stressed. The impossibility of reproducing experimentally the 
intra-abdominal pressure that exists at obstructive urination is 
obvious. It exists over a period of years, is intermittent but fre- 
quent in character so that the muscles do not relax or tire as they 
‘ would under a sustained pressure. According to Livingston a 
simultaneous contraction of all the abdominal muscles causes a 
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temporary increase in the general intra-abdominal pressure and the 
injection of fluid on air causes a temporary rise in blood pressure. 
Clinically, Adsen and Allen have used a tight fitting corset to 
elevate blood pressure after it has fallen to an uncomfortable level 
following resection of the splanchnic nerves and lumbar ganglions. 
Both Kreutzman and Trattner have noted a direct effect on the 
urinary tract in that intra-ureteral pressure was increased when 
intra-abdominal pressure rises. They did not call attention to its 
possible influence on blood pressure in patients with prostatic ob- 
struction. 


CONCLUSIONS 


1. Secondary hypertension occurs in approximately one-third of 
patients with prostatic obstruction. 

2. More than 50 per cent will give some evidence of an un- 
stabilized blood pressure. 
- 3. Residual bladder urine is not the sole factor in raising intra- 
pelvic pressure. 

4. Pyelectasis and ureterectasis are the results of increased intra- 
urinary tract pressure and do not give an index to hypertension. 

5. Increased intra-abdominal pressure results each time the 
patient attempts to void. 

6. Increased intra-abdominal pressure may raise blood pressure 
by acting directly on the abdominal vessels or by increasing intra- 
ureteral and intra-vesicle pressures. 
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CHRONIC BILATERAL PYELONEPHRITIS AND 
HYPERTENSION 


WILLIAM F. BRAASCH, M.D., and CHARLES E. JACOBSON, M.D. 


From the Section on Urology, The Mayo Clinic, and the Mayo Foundation 
Rochester, Minnesota 

In an effort to ascertain the possible rdle of chronic renal infec- 
tion or its associated pathologic changes in the production of hyper- 
tension, a series of 180 cases of chronic bilateral pyelonephritis was 
studied. All of the 180 patients, in addition to possessing a more 
or less typical history of chronic pyelonephritis, were subjected to 
cystoscopic examination, in the course of which ureteral catheteriza- 
tion revealed pyuria from both kidneys. Urographic data were 
available in a large percentage of these cases (77 per cent) and in 
all of them confirmatory pathologic changes were demonstrable in 
the ureter, or the pelvis or calices of the kidney. Hypertension was 
considered present if the systolic blood pressure exceeded 145 mm. 
of mercury or the diastolic 90 mm. of mercury. Values for blood 
urea which exceeded 40 mg. per 100 c.c. were considered elevated 


above normal. The 180 cases were divided into three groups, 
according to the duration of symptoms, as follows: in group 1 were 
fifty cases in which symptoms had been present for from one up to 
five years; in group 2, fifty cases in which symptoms had been 
present for from five to ten years, and in group 3, eighty cases in 
which symptoms had been present for ten years or more. 


The distribution of our cases of chronic bilateral pyelonephritis 
according to sex, average age, and average duration of symptoms is 
shown in Table I. The average ages of the patients in all three 
groups approximate one another closely; they were 41.0 years in 
group 1, 44.2 years in group 2, and 43.6 years in group 3. The 
ratio of men to women for the entire group of patients is approxi- 
mately 2:1; there were 112 men and sixty-eight women. However, 
in the group with the shortest duration of symptoms, or group 1, 
this ratio does not hold true and the number of men and women 
is approximately equal. It is of interest that of the forty-seven 
cases of hypertension, twenty-four occurred among the 112 men 
and twenty-three occurred among the sixty-eight women. Thus it 
can be seen readily that hypertension occurred much more frequent- 
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ly among the women than among the men in our series. This fact, 
too, is simply in conformity with the general truth that hypertension 
is more common among women than among men. 


In the entire group of 180 cases there were forty-seven cases of 
hypertension, or an incidence of 26.1 per cent. Of the 119 indi- 
viduals less than fifty years of age, twenty, or 16.8 per cent, had 
hypertension. Of the sixty-one individuals fifty years or more of 


TABLE I. DISTRIBUTION OF CASES OF CHRONIC BILATERAL PYELONEPHRITIS 
ACCORDING TO SEX, AVERAGE AGE AND DURATION OF SYMPTOMS 


Average age, Average duration 
Group Cases Men Women yrs. of symptoms, yrs. 


- 50 27 23 41.0 2.25 
2t 50 35 15 44.2 6.2 
3t 80 50 30 43.6 

Total 180 112 68 43.0 

















*Group 1 means symptoms present from 1 to 4.9 years. 
tGroup 2 means symptoms present from 5 to 9.9 years. 
tGroup 3 means symptoms present from 10 or more years. 


age, twenty-seven had hypertension, or an incidence of 44.3 per 
cent. Study of a control group of 975 cases taken at random from 
the cases encountered at the Mayo Clinic revealed an incidence of 
hypertension among the entire group of 20 per cent, approximately 
6 per cent less than that found in our cases of pyelonephritis. By 
classifying these 975 patients into those less than fifty years of age 
and those fifty years of age or more, it was noted that in the 
younger group the incidence of hypertension was 9.1 per cent, and 
among those fifty years of age or more it was 37.9 per cent. A 
comparison of the incidence of hypertension in the control group 
and in our group with pyelonephritis is shown in Table II. It will 
be observed that in each group the incidence of hypertension was 
higher among the patients with pyelonephritis than it was among 
those in the control group, particularly in the group of patients less 
than fifty years of age (Table II). 


Our cases of pyelonephritis and those in our control series were 
also analyzed according to the incidence of hypertension occurring 
in the age groups from the fourth to eighth decade. The number 
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of cases in the other age groups was too small to be significant. As 
expected, the incidence of hypertension increased in each succeeding 
age group, in both the control cases and in those of pyelonephritis. 
This apparently represents the well known influence of age itself 
on the incidence of hypertension. However, age group for age 
group, the incidence was always greater among the patients with 
pyelonephritis than among those in our control group. This is 


TABLE II. COMPARISON OF INCIDENCE OF HYPERTENSION IN PYELONE- 
PHRITIS AND IN CONTROL GROUP ACCORDING TO AGE 


Control Group Pyelonephritis 


Hypertension, Hypertension, 
Age, years per cent Cc per cent 


All ages 

Less than 50 years 
50 years or more 
30-39 

40-49 

50-59 


represented in Table II. This increase probably represents the 
influence of pyelonephritis on the ordinary incidence of hyperten- 
sion. 

Only cases in which changes were demonstrated in the urograms 
were accepted for analysis in group 1, the group in which the dura- 
tion of symptoms was from one to five years. This was done in an 
effort to exclude those cases in which the inflammation was of 
moderate degree and in which cicatricial changes in the renal 
parenchyma were either absent or minimal. As a consequence, many 
cases were excluded in which there was a definite history of chronic 
pyelonephritis with confirmatory findings on cystoscopic examina- 
tion, but in which the urograms did not reveal any abnormality. 
Fifty cases comprise this group. Twenty-seven men and twenty- 
three women were included; their average age was forty-one years, 
and the average duration of symptoms was 2.25 years. Eleven 
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cases of hypertension were present in this group, or an incidence 
of 22 per cent. Four of the thirty-four individuals in group 1 who 
were less than fifty years of age, had hypertension or an incidence 
of 11.8 per cent. Seven, or 43.8 per cent, of the sixteen patients 
fifty years or more of age, had hypertension. 


In group 2, the group of cases in which symptoms had been 
present from five to ten years, fifty cases were also analyzed. 
Urography was employed in only thirty-nine cases in this group 
and roentgenographic changes were present in all. In this group 
there were thirty-five men and fifteen women; their average age 
was 44.2 years, and the average duration of symptoms was 6.2 years. 
Thirteen cases of hypertension were found, or an incidence of 26 
per cent, which is only slightly more than that found in group 1. 
Six of the thirty-five individuals less than fifty years of age, or 
17.1 per cent, and seven of the fifteen patients fifty years or more 
of age, or 46.7 per cent, had hypertension. 


Eighty cases were included in group 3, in which the duration of 
symptoms was ten years or more. In this group there were fifty 
men and thirty women; their average age was 43.6 years, and the 
average duration of symptoms was fourteen years. Hypertension 
was found in twenty-three cases in group 3, or an incidence of 28.8 
per cent; this incidence differs very little from that found in groups 
1 and 2. Among the fifty individuals less than fifty years of age, 
ten, or 20 per cent, had hypertension. Of the thirty individuals 
fifty years or more of age, thirteen, or 43.3 per cent, had hyperten- 
sion. It is of interest that the incidence of hypertension among 
individuals less than fifty years of age increased with the duration 
of symptoms. The incidence of hypertension among the patients 
less than fifty years of age in groups 1, 2 and 3, to repeat, was 11.8 
per cent, 17.1 per cent, and 20 per cent respectively. The incidence 
of hypertension does not increase with the duration of symptoms 
in individuals fifty years or more of age. In fact, this incidence 
remains remarkably constant ; it was 43.8 per cent in group 1, 46.7 
per cent in group 2, and 43.3 per cent in group 3 (Table III). It is 
apparent, therefore, that with an increase in the duration of the 
pyelonephritis an increase in the incidence of hypertension was 
found, especially as noted among those patients less than fifty years 
of age. It is also of interest that the blood pressure remained nor- 
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mal in many cases in which the pyelonephritis had existed for from 
fifteen to twenty years. 


In pursuance of Goldblatt’s theory of renal ischemia, an effort 
was made to compare the incidence of hypertension in cases of 
chronic bilateral pyelonephritis classified according to the degree of 
pathologic change as manifested by the amount of urographic 
deformity. Although it is true that the extent of pathologic change 


TABLE III. INFLUENCE OF DURATION OF SYMPTOMS OF CHRONIC 
BILATERAL PYELONEPHRITIS AND INCIDENCE OF HYPERTENSION 


Patients aged less Patients aged 50 


than 50 years years or more 
Duration 


of Hypertension Hypertension Hypertension 
symptoms Total 


yrs. patients Per No. | No. | Per 
Cases | cent cent 


1 to 4.9 50 34 4 11.8 
5 to 9.9 35 6 17.1 


10 or more } 50 10 20.0 
Total 20 











in the renal parenchyma is not necessarily visualized in the urogram, 
in most cases the deformity observed offers a good working index. 
Accordingly, the 139 cases in which urograms were made were 
analyzed and separated into three main divisions, as follows: (1) 
those in which changes were demonstrable only in the ureter; (2) 
those in which changes were demonstrable in only one kidney (in 
this connection it should be mentioned that in some of these cases 
only a unilateral pyelogram had been made and changes may well 
have been present in the other kidney), and (3) those in which 
changes were demonstrable in both kidneys. This third group of 
seventy-six cases with pathologic changes present in both kidneys 
was further analyzed according to the degree of urographic de- 
formity ; the changes were classified as slight, moderate or marked, 
or changes of the first, second or third degree. The following, 
perhaps significant, results were obtained: of the eighteen patients 
with changes present in only the ureters only two patients had 
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hypertension, or an incidence of 11.1 per cent; of the forty-five 
patients with only unilateral renal changes, ten had hypertension, 
or an incidence of 22.2 per cent; of the seventy-six patients with | 
demonstrable changes in both kidneys, twenty had hypertension, or 

an incidence of 25.6 per cent. On further analysis of the seventy-six 
cases in which bilateral changes were present it was found that in 
thirty-seven cases minimal changes, or minimal deformity, was 
revealed in the urogram. Six of these patients had hypertension, 
or an incidence of 16.2 per cent. In twenty-four cases moderate 
changes were present. Seven of these patients, or 29.2 per cent, 
had hypertension. Third degree changes were present in fifteen 
cases, in seven of which hypertension was present also, or the 
incidence of hypertension was 46.6 per cent. From the analysis it 
appears that the incidence of hypertension more or less parallels 
the degree of deformity present in the urogram. If the degree of 
deformity in the urogram is a representation of the amount of 
cicatrization and pathologic change present in the kidney, then 


these results are not surprising and may well be in accord with 
Goldblatt’s theory of renal ischemia. 


Several investigators have stated that there is no correlation be- 
tween hypertension and renal function. The level of the blood 
urea was higher than normal (40 mg.) in thirty of our 180 cases, 
and in thirteen of this group hypertension was present, an incidence 
of 43 per cent. In twenty-six of the 115 cases in which the value 
for blood urea was normal hypertension was present, or an inci- 
dence of 22.6 per cent. In thirty-five cases the blood urea was not 
determined because there were no clinical data to suggest abnormal 
renal function. In eight cases in this group hypertension was pres- 
ent, an incidence of 22.9 per cent, which is about identical with that 
found in the group of cases in which the blood urea was normal. 
Thus it appears that in our cases of pyelonephritis the incidence of 
hypertension in the cases in which the blood urea was elevated was 
approximately twice that found in those in which renal function was 
normal. It is of interest also that of thirty patients with elevated 
blood urea, seventeen, or 56.7 per cent, did not have hypertension. 
It is evident that impaired renal function does not imply the pres- 
ence of hypertension. 

The forty-seven cases of hypertension were analyzed according 
to the grade of hypertension present, and were classified in one of 
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four groups according to the degree of elevation of the systolic 
blood pressure. Of the forty-seven patients with hypertension, 
eighteen had systolic blood pressures ranging from 145 to 159 mm. 
of mercury, seventeen from 160 to 179 mm., eight from 180 to 199 
mm., and four with 200 mm. of mercury or more. All but twelve 
of the patients with hypertension had systolic blood pressures of 
less than 180 mm. of mercury and only four patients had systolic 


TABLE IV. MICRO-ORGANISMS PRESENT IN SERIES OF 180 CASES OF 
CHRONIC BILATERAL PYELONEPHRITIS AND THE ASSOCIATED 
INCIDENCE OF HYPERTENSION: CULTURAL 
STUDIES IN 106 CASES 


Hypertension 
Micro-organism Cases Per cent 
Escherichia coli 17.95 
Aerobacter aerogenes 38.5 
Micrococcus 
Pseudomonas 


Proteus 





Hemolytic streptococcus 


Streptococcus faecalis 





Streptococcus viridans 
Salmonella 


Staphylococcus 





No growth 31 19.3 


blood pressures of more than 200 mm. Thus it appears that chronic 
bilateral pyelonephritis contributes to the incidence of hypertension, 
although the hypertension so found is usually of a comparatively 
benign nature. 

The bacteriologic findings in the urine in these cases were studied 
in detail and the results are given in Table IV. The only conclusion, 
perhaps, that can be drawn from these findings, is that the incidence 
of hypertension is high in the cases of infection with Aerobacter 
aerogenes, as might be expected from the fact that the organism is 
virulent and destructive. In five of the thirteen cases in which 
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infection by Aerobacter aerogenes was present, hypertension was 
also present, an incidence of 38.5 per cent. Hypertension was 
present in seven of thirty-nine cases of infection with Escherichia 
coli, an incidence of 17.9 per cent. Many different types of micro- 
organisms were found, but the number of cases of each of the other 
types of microorganisms is too small to enable us to draw any 
worthwhile conclusions (Table IV ). 

It became evident, in studying our cases, that the hypertension of 
a small group of patients was obviously merely an incidental finding 
and not a true complication of pyelonephritis. In this type of case 
the individual usually had harbored a mild or recurrent renal infec- 
tion for many years, yet, despite its chronic course, renal function 
remained entirely normal and no evidence of deformity appeared in 
the urograms. The hypertension generally developed late in life 
and, clinically, was usually indistinguishable from the so-called 
essential type of hypertension. The following brief résumé of a case 
history will illustrate this particular group of cases. 


REPORT OF CASE 


A man fifty-one years of age had suffered from chronic bilateral 
pyelonephritis of mild degree for fourteen years, with remissions and 
acute exacerbations at intervals. Repeated examinations revealed the 
presence of pyuria and bacilluria. Four years previously hypertension 
was first noticed and this gradually increased in severity until at present 
(June, 1940) the systolic blood pressure is 214 mm. of mercury and 
the diastolic blood pressure is 130 mm. Recent examination of the 
urine revealed pyuria grade 3, with consequent albuminuria grade 2, a 
specific gravity of 1.019, no red blood cells, and no hyaline or granular 
casts. These findings are essentially the same as those which have been 
present since the onset of his pyelonephritis fourteen years previously. 
No impairment of function has developed, as evidenced by the normal 
results of estimations of blood urea and normal amounts of excretion 
of dye. Likewise, excretory urography revealed no deformity in the 
renal pelves, or calices or the ureters. The hypertension apparently 
developed independently of the renal infection and in no way differed 
from the so-called essential type of hypertension. 


SUMMARY AND CONCLUSIONS 
An analysis of 180 cases of chronic bilateral pyelonephritis re- 


vealed an incidence of hypertension of 26.1 per cent, or an increase 
of 6 per cent over that found in our control group of cases. This 
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increase was particularly prominent among patients with pyelone- 
phritis who were less than fifty years of age; among these patients 
the incidence of hypertension was found to be almost twice that 
noted in the control group. The incidence of hypertension among 
the patients fifty years or more of age was found to be approxi- 
mately the same in both groups. The comparison of the incidence 
of hypertension found in identical age groups also revealed a higher 
incidence of hypertension among those with pyelonephritis than 
those in the control group. 


An apparent relation was found to exist between the incidence of 
hypertension and the duration of symptoms of pyelonephritis. 
Although in most cases the incidence of hypertension increased with 
the duration of symptoms, there were some cases in which the 
blood pressure remained normal after the pyelonephritis had existed 
for from fifteen to twenty years. 


Apparently there is also a relation between the degree of patho- 
logic change in the kidneys and ureters, as evidenced by the degree 
of deformity in the urogram and the incidence of hypertension. The 
highest incidence occurs in those cases in which the pathologic 
changes are most marked. 

Impaired renal function does not necessarily imply the presence 
of hypertension. In fact, the blood pressure was normal in more 
than half of the cases in which impaired renal function was noted. 
However, hypertension was found twice as often in cases of im- 
paired renal function as in those of normal renal function. 


In approximately 75 per cent of our cases of hypertension the 
systolic blood pressure was less than 180 mm. of mercury, and in 
only four cases was the systolic blood pressure more than 200 mm. 
of mercury. Thus, though it appears that pyelonephritis contributes 
to the incidence of hypertension, the hypertension occurring in these 
cases is usually of a comparatively benign nature. 


The usual types of microdrganisms found in infections of the 
urinary tract were found in our series of cases of pyelonephritis. 
The incidence of hypertension among the patients affected with 
Aerobacter aerogenes infection may be significant. 


Hypertension is occasionally observed in cases of mild or recur- 
rent chronic pyelonephritis in which renal function is normal and 
there is no urographic deformity. From various clinical data, the 
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hypertension appears to be of independent origin and may be 
termed “essential hypertension.” 
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Dr. ALEXANDER RANDALL (Philadelphia, Pa): I think this 
group of papers is exceedingly interesting, because it was only two 
years ago that the word “hypertension” associated with urology 
first appeared upon the program of this Association. I am inter- 
ested particularly in Dr. Wear’s presentation. He is searching for 
the cause of hypertension in the group of prostatics. The occur- 
rence of hypertension in the prostatic has been known for thirty 
years and we have tried to deal clinically with this problem dur- 
ing that period of time. It is only in recent years that the renal 
side of this picture has been brought to our attention. Dr. Braasch, 
approaching it from the infectious point of view, is on one side, 
while Dr. Wear is approaching it from the point of view of pres- 
sure in the prostatic. Dr. Wear carries his argument very nicely 
in a search for a reason for increased intrarenal pressure and ends 
up by putting that pressure as the result of increased abdominal 
pressure, from a distended bladder I believe. 


Next week at Buffalo, Dr. Edward Campbell is presenting 
a study of 175 cases of prostatism similarly studied, but arriving 
at a totally different conclusion. Of those 175 cases, 19 of them 
fall into what we would call a drastic hypertension. 


Three years ago, Dr. Hughes left in the literature a thought, 
and as Dr. Campbell is bringing it out next week, I think it might 
be apropos to mention it here. We are looking for an anatomic 
reason for increased blood pressure, wishing to reproduce, perhaps, 
Goldblatt’s ischemic kidney idea. 


Dr. Hughes’ thought, which I think we are going to be able to 
prove, is that it occurs only in those individuals who unfortunately 
possess an intrarenal hydronephrosis from having an intrarenal 
pelvis and it bears no relation whatsoever to the amount of residual 
urine, the amount of abdominal pressure or the amount of ureteral 
dilatation. It does bear a very direct relationship to this anatomic 
difference in that individual, and I think without question that 
in the individual who has an intrarenal hydronephrosis and no 
safeguard from an extrarenal pelvis to absorb the pressure, you 
will find that renal ischemia results from such direct parenchymal 
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pressure, ascending from the overtaxed bladder in prostatic obstruc- 
tions. 


Dr. G. W. Fisu (New York, N. Y.): This series of very inter- 
esting papers on the relationship of hypertension to renal disease 
and to obstruction in the lower urinary tract form a basis for 
further pathologic and clinical study and in addition to these papers, 
some excellent papers have recently been presented by Drs. Braasch, 
Crabtree and Nesbit of this Association. The conception that 
hypertension in many cases is caused by renal disease, possibly in 
the kidney itself, possibly elsewhere, was rather brilliantly pre- 
sented by Richard Bright. He said, in effect, that the morbid 
structures observed in his cases did not appear to him to have 
arisen from an incipient stage to that found at autopsy, but that 
the changes were brought about by substances produced outside 
the kidney. In other words, the arteriolar sclerosis which is seen 
in these cases and described by Dr. Braasch as the cause of hyper- 
tension may in fact be produced by the hypertension. 


I have two recent clinical cases I should like to show you, the 
first one bearing particularly on Dr. Wear’s observations. I will 
show it without comment and you can draw your own conclusions. 
I first saw this man in 1931 at the age of forty-one. He came to 
me with a rather interesting story. He belonged to a little club 
where they played poker and drank beer late into the night and 
his companions had begun to tease him because he never had to 
get rid of the beer. He consulted his wife on the matter and 
she sent him to see me. I examined him and found he had a 
quart of residual urine in the bladder, and I could find no cause 
for obstruction. I watched him over the years and he went along 
without symptoms. His bladder gradually increased in size. About 
six months ago he suddenly developed an infection in the bladder. 
At that time I made a cystogram of it, and there it is, containing 
five liters of residual urine. 


Along with the cystitis, he developed an acute retention and was 
unable to void at all. We tried tidal drainage on him without 
effect and finally I performed a suprapubic cystotomy and drained 
his bladder for six weeks, without any appreciable reduction in 
the size of the bladder. The infection failed to clear up. 
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Following that, I removed his prostate, a very small one, and 
four-fifths of his bladder. His convalescence was rather stormy. 
Here is the bladder as of a week ago. The man has healed up. 
He is voiding normally and is now able to empty his bladder, as 
shown by this picture. 


Throughout the ten years, there was no change in the size of 
the ureters or the function of the kidneys, nor has there been a 
change to date. 


Dr. QuinBy: What was the blood pressure? 


Dr. FisH: Normal when we started, 130/70, and now it is 
140/80. 

I saw a patient rather recently with the following history: The 
patient was a man forty years of age. In February, 1937, his 
blood pressure was 130/90; in August, 1937, he had two attacks 
of right-sided pyelitis and his blood pressure mounted to 165/120. 
He had a stone removed from the right kidney and the blood pres- 
sure over the next year continued to rise. I saw him in October, 
1939. His blood pressure was ranging from 212/140 to 154/100. 
In the way of symptoms, he had headaches and lassitude. We 
watched him for three months. There was a gradual increase in 
the size of his heart and increase in his other symptoms. During 
that period we made several cystoscopic examinations trying to 
establish the fact as to whether or not he had any change in function 
of the kidneys. We were unable to do so by urea clearance test, 
phenol red test, and other procedures. The right kidney was 
infected. 

(Slide) Here is the right kidney, the stone at the lower major 
calix, hydronephrosis. The left kidney is essentially normal. We 
were never able to get a history of infection on the left side. The 
kidney was certainly functioning normally at the time of opera- 
tion. : 

(Slide) We removed the right kidney and there is the slide of 
the chronic pyelonephritis which we found in it. Here you see 
glomerular change. 

(Slide) There you see calcification in the kidney. 


(Slide) Here you see arterior thickening and other changes. 
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On the nineteenth day he had a fatal pulmonary embolus. We 
did an autopsy and I would like to show you the slides on the 
“normal” kidney. 

(Slide) Here you see the same changes and arterial thickening. 

(Slide) The glomerular capsule is thickened. 

(Slide) Here is a large hemorrhage in the wall of the left renal 
artery. 

The first case which I have shown you makes it evident that 
hypertension is not always produced by back pressure even when 
of long standing. The second case illustrates the extreme diff- 
culty of making a diagnosis of unilateral renal disease associated 
with hypertension. The causes of hypertension are many, and 
although in a small group of hypertensives with unilateral renal 
lesions where the hypertension has not been of long duration 
nephrectomy may be beneficial, I do not believe that surgery has 
solved this problem. It is my hope that before very long some 
substance will be brought forth which will inactivate the pressor 


substances and perform perhaps a chemical sympathectomy on the 
diseased kidneys. 


Dr. Henry G. BuGcBee (New York, N. Y.): We have all 
been intensely interested in the subject of hypertension in its re- 
lationship to kidney disease, especially unilateral kidney disease, 
and we have all been on the lookout for such cases during the last 
two years. Our medical men have been very much on the alert, so 
much so that almost every patient who comes into the hospital 
now with hypertension is referred to us for consultation to see 
whether there is any possibility of a kidney lesion as a contrib- 
uting cause. We probably have not picked up these lesions as 
frequently as we perhaps expected that we would from our early 
enthusiasm, but occasionally we do see a very striking case. 

There is one I would like to report briefly which came under 
our observation on the second of March last year. This man, 
thirty-six years of age, entered the hospital with a history that 
at sixteen, he had scarlet fever; at twenty-three he had two attacks 
of gravel. He had had no urinary symptoms from the age of 
twenty-three to thirty-six. A year and a half before he entered 
the hospital, he went to an optometrist to be examined for a 
change of glasses, because he had severe occipital and frontal head- 
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aches. When he came into the hospital, he was still complaining 
of these headaches and he had blurred vision. He complained of 
no urinary symptoms at all. His blood pressure was 230/130. 
His urea nitrogen was 507. He had a total phthalein output for 
two hours of 17 per cent. His eye grounds showed very definite 
hemorrhages and a blurring of the discs, with exudate and numer- 
ous white areas in the eye grounds. 


Fig. 1. (Dr. Bugbee’s discussion). Case of 
malignant hypertension relieved by left neph- 
rectomy. 

We found that he had a large kidney on the left side and inves- 
tigation showed that he had an output of indigo carmen from 
the right kidney in five minutes of fair concentration, and no out- 
put from the left. He had a calculus lodged at the uretero-pelvic 
junction on the left side and a hydronephrosis (Fig. 1). We did 
a nephrectmy and twelve days after the operation his blood pres- 
sure was normal, his urea 17.3, and his phthalein output 70 per 
cent. His eye grounds had changed very markedly. The hemor- 
rhages had almost disappeared and his eyesight was greatly im- 
proved. The blood pressure has remained normal to date. 
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The case is such a striking one that it emphasizes in our minds 
the necessity of being on the lookout for such cases. While we 
have very few that are as striking as this one, every once in a 
while we will find one. 


Dr. Georce R. LiveRMoRE (Memphis, Tenn.): I think Dr. 
Randall hit the nail on the head when he spoke about some compen- 
satory factor taking care of the back pressure on the kidney. We 
all see cases like that one of the bladder he showed a few mo- 
ments ago, in which the bladder was greatly distended and the 
patient had a large amount of residual urine. 


We have recently seen such a case in a man eighty years of 
age who had been regularly at his work, never missed a day for 
twenty years. He is not uncomfortable particularly, except that hé 
urinates an average of every hour and a half to two hours. This 
man has a blood pressure of 140/90. He has no demonstrable symp- 
toms as far as he is concerned, except his frequency. He is in good 
health. His digestion is good. His general physical condition is 
splendid for a man of his age. The gentleman for whom he works 
tells me he has one of the most active minds of any of the men in 
his office. Yet this man’s bladder is overdistended and he has a 
residual of 161%4 ounces. Therefore, I believe that Dr. Randall has 
brought us something in this idea of a compensatory dilatation 
somewhere else that takes the pressure off the kidney itself. 


Dr. WiLiiaM F. Braascu (Rochester, Minn.): In discussing 
the paper by Dr. Wear and his colleague, I wish to call attention 
to the fact that we should not be satisfied with blood pressure 
readings made immediately before and after relief of the vesical 
retention, but they should be continued over a period of several 
months. Dr. Tillisch, one of our internists, has followed these 
cases over a period of a year or two after relief of back pressure 
and he finds that the hypertension may be alleviated temporarily, 
but that in most cases the blood pressure will rise and, after a 
variable period of time, the original hypertension will occur. In 
fact, he has come to the conclusion that the back pressure from 
prostatic obstruction plays very little part as far as the permanent 
reduction of hypertension is concerned in these cases. Before we 
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come to any conclusion, we should follow these cases over a long 
period of time afterward. 


Dr. LIVERMORE: What does he consider the cause? 


Dr. BraascH: Reduction in blood pressure following drainage 
of the bladder is explained by temporary alleviation of local irri- 
tation, or possibly back pressure, but the essential hypertension 
which is underlying will return after it is temporarily relieved. 


Dr. Joun B. Wear (closing): I possibly didn’t make it clear 
that in my survey I came to the conclusion that prostatic obstruc- 
tion causes only a temporary rise in the blood pressure and that 
unstabilized blood pressure was the most important aspect. 


Dr. Fish’s picture of this very large bladder also partially proves 
my belief that an atonic type of bladder will never cause an ele- 
vated blood pressure. The most obvious clinical example of this 
is seen in the tabetic bladder with retention which does not 
elevate the blood pressure. 

In so far as renal function is concerned, Friedman and Katz 
have shown there is no relationship to hypertension except that 
renal ischemia more easily causes hypertension when excretory 
function is poor. They caused renal insufficiency by using trypsin, 
and hypertension did not occur until a Goldblatt clamp was applied. 
Removal of the clamp or the kidney restored the blood pressure to 
normal but the renal insufficiency persisted. 

I believe the changes in blood pressure are purely on the basis 
of muscular tone. This tone has its origin in the bladder, ureteral 
and abdominal muscles and is based more on the degree of obstruc- 
tion and frequency of urination than on the residual urine. In 
this series of 109 patients, inguinal hernia occurred in 23.8 per 
cent, which indicates the marked increase in intra-abdominal pres- 
sures seen in these men. What the incidence of hernia is in 
men of this age, I don’t know, but I doubt it would be over 10 per 
cent. ; 

Dr. Randall’s idea of an intrarenal pelvis causing high blood 
pressure would not conflict with my idea at all. In order for the 
intrarenal pelvis to exert its influence an increase in intrapelvic 
and intra-ureteral pressure must occur. It is the origin of this 
pressure I have been discussing. 
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Dr. Witt1aMm F. BraascH (closing): I merely wish to say 
that it is one of the most encouraging developments in urology 
that we are continually reaching out into other fields of medical 
science in recent years. It is necessary for us urologists to become 
familiar with and to codperate with all fields of medicine which 
are involved in the etiology and treatment of hypertension. Unless 
we do so, we shall lose contact with medical progress. In fact, in 
my own clinic I had great difficulty in getting hypertension asso- 
ciated with surgical kidney back in the urologic field. Our col- 
leagues in internal medicine attempted to kidnap it, as it were. 
The urologist must become a student of internal medicine in order 


to take an intelligent part in solving the problem of etiology of 
hypertension. 





RENAL TUBERCULOSIS AND SANATORIUM CARE 


FLETCHER H. COLBY, M.D. 
From the Lakeville State Sanatorium, Middleboro, Massachusetts 


Renal and genital lesions are evidences of the spread of tubercu- 
losis from some other part of the body, although the primary focus 
may have healed or be quiescent. It is, therefore, best to regard 
such patients as suffering from a general rather than a local condi- 
tion. Attention, then, should be directed not only to the diseased 
kidney, prostate or epididymis, but to increasing the individual's 
resistance to a disease which has many manifestations. Gilbert 
Thomas has ably emphasized these fundamental facts. 

Sanatorium care is an important part of the treatment of patients 
with genito-urinary tuberculosis, but is less commonly employed 
than in other forms of the disease. This is either because its value 
is not sufficiently appreciated or because facilities for such care are 
not generally available. Institutions devoted to patients with extra- 
pulmonary tuberculosis have certain obvious advantages as com- 
pared to the treatment such patients receive in general hospitals. 
This is particularly true at the present time since the incidence of 
tuberculosis has declined to such an extent that most clinics see con- 
siderably fewer of these cases than formerly. 

The Commonwealth of Massachusetts is one of the few states 
with an institution devoted to extra-pulmonary tuberculosis. Lake- 
ville State Sanatorium was designated for this purpose in 1924 un- 
der the State Department of Public Health. This hospital is forty 
miles from Boston and has a bed capacity of 300. Most of its pa- 
tients have either bone or genito-urinary tuberculosis, the latter 
averaging forty to fifty patients continually. An excellent oppor- 
tunity to study this disease thus is afforded. 

The economic problem is great for the tuberculous patient be- 
cause of the slow progress of the disease and because renal and 
genital complications occur most frequently in the poorer classes. 
Patients at Lakeville are aided in this respect. Those who can af- 
ford to pay are charged $7.00 a week for their care. About 10 per 
cent of patients pay. If unable to pay, this cost is borne by the city 
or town in which the patient has a legal settlement (five years con- 
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tinual residence without receiving aid). If there is no legal settle- 
ment the state assumes the entire cost of the hospital care. Patients 


are thus assured of adequate care regardless of their financial 
status. 


Renal and genital lesions seem to complicate bone tuberculosis 
with more frequency than was generally supposed, and such com- 
plications are commoner with bone tuberculosis than with pulmon- 
ary tuberculosis. We have observed a fact in this regard which we 
consider important and which I do not believe has been generally 
recognized. In the routine weekly urine examinations of patients 
with bone lesions, small amounts of albumin were noted in urines 
previously normal and in patients with no urinary symptoms. 
When these urines were inoculated into guinea pigs a surprisingly 
high percentage were positive for tuberculosis. In the last 100 or- 
thopedic admissions to Lakeville, thirty patients had constant al- 
buminuria. The urine of nineteen of these patients was inoculated 
into guinea pigs and twelve were positive. Urinary symptoms were 
present in only two of these patients and were of mild degree. 
In the presence of albuminuria guinea pigs have shown positive 
reactions before the appearance of blood and pus in the urinary 
sediment frequently enough so that we have come to regard the 
constant presence of even small amounts of albumin as a very early 
indication of renal involvement in patients with bone tuberculosis. 
If this fact were recognized by orthopedic services kidney lesions 
might be detected earlier than is customary. 


Advances in tthe technic of culturing the tubercle bacillus have 
aroused our interest in comparing the relative accuracy of this test 
with guinea pig inoculation. During the last two years both of 
these tests were done on the same patients 103 times. In seventy- 
seven instances both guinea pigs and cultures were positive. In 
twenty-three the guinea pig was positive and the culture negative. 
In three instances the guinea pig-was negative and the culture 
positive. These tests were not all doné on the same urine specimens, 
however. In sixty-six patients with known renal or genital tuber- 
culosis both guinea pigs and cultures were done on the same urine 
specimen. Guinea pigs were positive in sixty-five. Cultures were 
positive in forty-nine. Negative cultures were obtained in sixteen 
urine specimens which were positive on guinea pig inoculation. One 
culture was positive with a negative guinea pig. It is fairer to com- 





RENAL TUBERCULOSIS 97 


pare the accuracy of these two tests when done on the same urine 
specimen. In these cases of known tuberculous infection, therefore, 
guinea pig inoculation was correct in 98.5 per cent and the cultures 
in only 75.7 per cent when both tests were done on the same urine 
specimen. With the methods we have used,* therefore, guinea pig 
inoculation has been more accurate than cultures in detecting the 
tubercle bacillus. The accuracy of most such tests, however, varies 
with the enthusiasm and interest of the laboratory worker, and a 
changing laboratory personnel may account for the inaccuracy of 
our cultures as compared with those of other laboratories. 

One advantage an institution such as Lakeville has is the oppor- 
tunity it affords for pre-operative treatment. We regard this as one 
of the most important features in the care of renal or genital tuber- 
culosis. Tuberculosis is a disease which tends to spread except as 
controlled by a resistance which the individual gradually acquires. 
This resistance can be estimated only grossly by present methods 
and is judged by fibrosis, calcification, the tendency of lesions to 
heal, and the general physical condition of the patient. Lack of re- 
sistance to the disease is more apparent by advancing processes or 
the appearance of new lesions. These facts can be determined only 
by observation of patients under such favorable circumstances as 
sanatorium care for some period of time. Since there is no specific 
treatment for tuberculosis, sanatorium care is the best method of 
combatting the advances of this disease. The operative treatment 
of genito-urinary tuberculosis is seldom urgent, and most patients 
are benefited enormously by pre-operative treatment. With rare ex- 
ceptions, operative procedures are not carried out on these patients 
until they have had several months in the sanatorium. To disregard 
this pre-operative period, in which immunity is built up, we believe 
deprives patients of a most essential phase of treatment. Patients 
who are immediately operated upon and then are allowed to resume 
their activities, we feel are not being treated for tuberculosis. 

The value of this pre-operative period has been evident particu- 
larly in patients with renal tuberculosis. Such patients who have 
had a diseased kidney removed at a general hospital are frequently 
sent to Lakeville for convalescent care. Among them wide open 
wounds, multiple sinuses and active genital lesions are common. 


*The technic used at Lakeville for culturing the tubercle bacillus is a modification of 


Petragnani’s medium reported by Cowan and Henderson in the American Review of Tu- 
berculosis, 29:368-373, 1934. 
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Patients, on the other hand, who have been sent to the sanatorium 
for pre-operative care and are then operated upon, have done much 
better in these respects. I do not mean that we have no postopera- 
tive wound sinuses after nephrectomy, but I do know that wounds 
heal better, with fewer sinuses, and seldom open widely if the pa- 
tients have had pre-operative sanatorium care. 


Further evidence of the benefits of pre-operative care is seen in 
patients who have active genital lesions with their renal disease. 
During the pre-operative period these genital lesions usually become 
quiescent and frequently heal. The enlarged, hard, nodular epididy- 
mis becomes gradually smaller and painless and eventually forms a 
small fibrous cord. Similar healing takes place in the prostate and 
seminal vesicles. Under these circumstances genital complications 
have become much less of a problem. 


The retained ureter diseased by tuberculosis has been commented 
upon previously by others. During the past six years at Lakeville 
there have been but two instances where the retained ureter was 
suspected as the cause of persistent symptoms. One patient refused 
operation. A fibrous ureter was removed from the other patient and 
pathologic examination failed to show evidence of active disease. 
Retained ureters, therefore, have not been a serious problem. When 
the ureter is considerably dilated, nephro-ureterectomy is done by 
freeing the kidney, ligating its pedicle, closing the loin wound and 
removing the intact kidney and its ureter through a paramedian in- 
cision in the abdominal wall. 


Exception may be taken to the pre-operative sanatorium treat- 
ment of patients with renal tuberculosis. The economic considera- 
tion is one, but this is lessened in those communities which pro- 
vide adequate institutional care. Another criticism is the possibility 
of the good kidney becoming diseased during this period. We have 
no reason to think that this has ever occurred in any of our pa- 
tients. We feel, on the other hand, that such a possibility is less in 
patients who have had sanatorium care before operation, than in 
those operated upon without this benefit, and that during the pre- 
Operative period small undetectable lesions in the supposedly sound 
kidney may heal. This is because we feel that we see real evidence 
of the development of an immunity as a result of careful pre-oper- 
ative treatment, in the better general condition of the patients, ces- 
sation of symptoms, the tendency for certain lesions to heal, and the 
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ability of these patients to stand operation. Since this has been our 
routine there have been no deaths or serious complications from 
nephrectomy. 

Two points of technic have been of the greatest aid in difficult 
nephrectomies. The first is the resection of one or more ribs. This 
simple procedure often simplifies a difficult operation. The second 
is the use of the lobectomy tourniquet, designed for lung surgery, 
and suggested to us by Dr. E. D. Churchill to control the renal 
pedicle. This instrument has never failed to control the thickened 
indurated pedicle of the tuberculous kidney where the application 
of metal clamps is difficult and dangerous. The diameter of the 
cord of the tourniquet is considerably less than the size of the 
smallest clamp, it does not cut through the tissue, and lessens the 
chance of damage to other structures such as the vena cava or large 
intestine. 

CONCLUSIONS 


Patients with renal tuberculosis are so benefited by sanatorium 
treatment before operation that this should be a part of the routine 
care. Operation is seldom advisable until the individual shows evi- 
dence of increased resistance to the disease. This service is ren- 
dered best by institutions which are devoted to the care of extra- 
pulmonary tuberculosis and few communities have hospitals of this 
character. 

Renal and genital lesions complicate bone tuberculosis more fre- 
quently than generally supposed and constant albuminuria is an 
early indication that the kidney may be involved. At the Lakeville 
State Sanatorium guinea pig inoculation has been a more reliable 
laboratory test for tuberculosis than culture. Two procedures are 
described which have been helpful in difficult nephrectomies. 








CONSERVATIVE SURGERY IN RENAL PELVIC 
OBSTRUCTION 


THOMAS P. SHUPE, M.D. 
Cleveland, Ohio 


The need for reports on the subsequent condition of patients op- 
erated on by conservative procedures for hydronephrosis with ob- 
struction at or near the ureteropelvic junction has been emphasized 
by many writers. I, therefore, wish to present nine cases. 

The symptoms, in each case, were that of renal colic. All but two 
were infected. In one case the situation was complicated by calculi. 
All nine patients are alive and free of pain. Two cases still show 
infection. In one case, nephrectomy was necessary. The time cov- 
ered by this series is six years. 

In the writer’s opinion, the newer urinary antiseptics have aided 
markedly in reducing morbidity in all infected cases, and in saving 
the patients from a lethal exodus in two cases heavily infected with 
hemolytic streptococci. 

The type of obstruction varied all the way from obstructing ves- 
sels alone in one case, to ureteropelvic fibrosis, high insertion of 
the ureter, and valve formation within the pelvis. Sometimes two 
of these causative factors were present, somtimes all four. The 
procedures employed for the relief of obstruction have followed 
no consistent plan, but have been adapted to each case as the sit- 
uation demanded. 

In operating upon any given patient, the methods of Fenger, W. 
Mayo, Schwyzer, Finney, Quimby, Foley, Sargent, Walters and 
Ormond have been employed when necessary. In no case was the 
ureter completely severed transversely and in no case was a catheter 
left in the ureter for so-called ‘splinting’? and drainage. We know 
from experience that a modelling catheter left in the newly formed 
urethra in hypospadias reconstruction will cause pressure and 
swelling with an almost certain loss of sutures; therefore, the in- 
dwelling ureteral catheter was omitted. 

All pelves but two were drained through the upper end of the 
incision in the pelvis, and not through the kidney. This method 
proved perfectly satisfactory and had the advantage of producing 
no trauma or infection to the renal cortex. Then, too, there was no 
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bleeding from a nephrostomy wound into the pelvis with the for- 
mation of a blood clot and tension on sutures. The pelvic drainage 
was removed from the eleventh to fifteenth day. Two cases in 
which the pelvis was not drained had a stormy convalescence and 
a prolonged stay in the hospital. In all cases the operation was 
carried down to the pelvis and not the kidney up to the operator. 
There were no instances of persistent urinary fistula. 


The ureter was first isolated and carefully followed up to its 
insertion in the pelvis. All fibrous bands, connecting tissue, and 
vessels were divided by sharp dissection producing as little trauma 
as possible. The field was kept dry before the ureter was dissected 
away from the pelvis to which it may be quite adherent for some 
distance. The procedures were all carried out on the posterior side 
of the kidney when possible, and the reconstruction of the uretero- 
pelvic obstruction carried out from inside the opened pelvis. 

On opening the dilated pelvis an inch above or to the side of the 
ureter a collar-like obstruction of rather dense fibrous tissue is 
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found in the long standing cases of hydronephrosis. This is dilated 
first by inserting and opening a small straight hemostat until a No. 
14 soft rubber catheter can be inserted. After withdrawing the 
soft catheter, a No. 8 ureteral catheter is pushed down the ureter 
to the bladder, and then withdrawn. The strictured portion is then 
split for 1% to 1 inch in length, half on the ureter and half on the 
pelvis and closed by plastic suturing with No. 00 chromic interrupted 
sutures through all the coats after the plan of the Heinke-Mikulicz 
pyloroplasty. Following this procedure a suitable amount of re- 
dundant pelvis is excised and the pelvis drained from the upper 
angle of the wound by means of a No. 16 Pezzar catheter. The 
remodeled pelvis should have an appearance somewhat like a fun- 


Fig. 4a. Fig. 4b. 


Fig. 4. Case 1. (a) Pre-operative retrograde pyelogram taken January 10, 
1938. (b) Postoperative retrograde pyelogram taken March 31, 1938. 


nel. One rubber tissue drain is placed to the posterior part of the 
kidney pelvis. The catheter drain is removed from the eleventh to 
fifteenth day. No persistent urinary sinus resulted. 

Case 1—A woman, aged fifty-two, had pain in the right flank and 


back for two years. Attacks were associated with nausea, vomiting, 
chills and fever. 
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Cystoscopic examination revealed a continuous flow from the right 
kidney of urine containing pus and colon bacilli. Pyelograms indicated 
hydronephrosis grade III right side. Operation was performed January 
12, 1938. A large extrarenal pelvis extended well below the lower pole 
of the kidney and was adherent to the peritoneum. The ureter made a 
complete loop before entering the pelvis. The fibrous bands were di- 
vided and the ureter dissected free from the pelvis. Collar obstruction 
of the ureteropelvic junction was seen from inside the opened pelvis. 
Plastic reconstruction and resection of the pelvis were followed by 
Pezzer catheter drainage from the upper angle of the pelvis. Sulphanil- 
amide therapy was used during an uneventful convalescence. 

On March 31, 1938, the patient was free from pain. Urine showed 
no pus or bacteria. General health was much improved. Pyelograms 
showed the right kidney pelvis much reduced in size. 


Fig. 5a. Fig. 5b. 


Fig. 5. Case 2. (a) Pre-operative flat plate. (b) Postoperative retrograde 
pyelogram. : 


Case 2—A woman, aged forty-eight, had severe pain in the costo- 
vertebral angle extending into the right groin. Pain was severe and 
cramp-like. Attacks began three months ago, each one lasting twelve 
to twenty-four hours, and were followed by a desire to micturate. The 
patient had a large calculus in the gall bladder which seemed to be 
causing no symptoms. She also had diabetes mellitus, the blood sugar 
being 155 mg. per cent to 200 mg. per cent. 

Cystoscopic examination February 8, 1937, showed that urine con- 
tained hemolytic streptococci and a moderate amount of pus. Hydro- 
nephrosis grade III was evident in the right side; left was normal. 
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Operation was performed February 13, 1937. There was an extra- 
renal pelvis with much fibrous tissue around the ureteropelvic junction. 
A marked collar-like obstruction protruded into the pelvis. High in- 
sertion of the ureter was noted. Operation consisted of resection of 
the pelvis, plastic reconstruction on the ureteral pelvic obstruction. 
There was no drainage of the kidney pelvis. The patient had a stormy 
convalescence. Sulphanilamide therapy and two blood transfusions 
were administered. The patient was discharged on the seventy-sixth 
hospital day, with no pain or discharging sinus. 

On March 3, 1939, pyelograms show hydronephrosis grade II. 
Urine was free from infection and sugar. The patient now has no 
pain and her general condition is good. 


Fig. 6a. Fig. 6b. 
Fig. 6. Case 3. (a) Pre-operative retrograde pyelogram taken May 4, 1936. 
(b) Postoperative retrograde pyelogram, nephrectomy, January 9, 1939. 


Case 3—A woman aged thirty-five had dull and more or less con- 
tinuous pain in the left flank and back with frequency of urination 
for a period of two years. 

Cystoscopic examination showed that urine contained pus and bacil- 
lus coli. Hydronephrosis grade IV was evident in the left side and 
there was almost complete stenosis of the ureteropelvic junction; hy- 
dronephrosis, grade I, on the right. 

Operation was performed December 21, 1935. Much fibrous tissue 
was found around the ureteropelvic junction. Resection and plastic 
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reconstruction of the renal pelvis were followed by drainage of pelvis 
with a Pezzar catheter. On March 17, 1939, the patient returned with 
a history of pain in the left flank and back for a duration of three 
months. Pyelograms showed hydronephrosis grade IV, left; grade I, 


right. Nephrectomy was performed in the left side, March 17, 1939, 
followed by recovery. 


Case 4.—A woman, aged thirty, was seen April 14, 1937, complain- 
ing of attacks of pain, accompanied by nausea, in the left flank and 
back for the past year. Pain occurred about once a week. 


Upon cystoscopic examination pyelograms showed hydronephrosis, 
grade III, on the left side. Urine contained bacilli coli and a few 
white cells. 


Fig. 7a. Fig. 7b. 


Fig. 7. Case 4. (a) Pre-operat:ve retrograde pyelogram. (b) Postoperative 
retrograde pyelogram. 


Operation was performed May 11, 1937, for extrarenal pelvis. 
Many constricting fibrous bands were found around the ureteropelvic 
juncture. Sharp dissection of all bands was made followed by plastic 
reconstruction and resection of the kidney pelvis. The pelvis appeared 
funnel-shaped at completion. There was no drainage of pelvis and a 
stormy convalescence ensued. Blood transfusion was given and sul- 
fanilamide administered. The patient recovered and was discharged on 
twenty-eight hospital day. There was no sinus infection. 
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On March 10, 1939, a pyelogram of the left kidney showed dilated 
calices but very little retention in the pelvis. The urine was negative for 


infection. The patient had gained in weight and strength and her gen- 
eral health was excellent. 


Case 5.—A man aged twenty-six was seen April 24, 1937, with a 
history of pain in the left upper quadrant and back for the past ten 
years. The present attack was quite severe and as gastro-intestinal 
symptoms predominated, an examination of the intestinal tract had 
been made. 


Cystoscopic examination showed that the urine contained much pus 
and bacillus coli. Pyelograms revealed a complete block of the uretero- 
pelvis juncture on the left side. The right side was normal. 


Operation was performed April 24, 1937, for hydronephrosis, grade 
IV. Much fibrous tissue was found in the vicinity of the upper ureter. 
Anomalous vessel to the lower pole was divided. Resection and plas- 
tic reconstruction were followed by catheter drainage of the renal 
pelvis. No sulfanilamide was given. The patient was discharged on the 
twenty-first day, with the wound healed. 


On May 10, 1938, excretory pyelograms made in the upright posture 
showed a much reduced pelvis. The patient has gained thirty pounds 
in weight and declares he is free of pain for the first time in his life. 


The urine still contains pus and bacteria although in a reduced 
amount. 


Case 6—A woman aged thirty-five was seen September 25, 1937. 
For the past four years she had had attacks of dull, aching pain in the 
left upper quadrant. Pain extended to the left side and back. Attacks 
lasted three to four days. Two weeks before admission the patient 
noticed blood in her urine. Retrograde and excretory urograms showed 
hydronephrosis, grade IV, on the left side; the right side was normal. 
Urine was free of bacteria. 


Operation was performed September 30, 1937. There was a large 
extrarenal pelvis on the anterior surface of the kidney, and adherent 
to the peritoneum. An anomalous artery and vein were divided. Re- 
section and plastic reconstruction of the pelvis were followed by 
catheter drainage. The wound healed and the patient was discharged 
on the fourteenth postoperative day. 

On March 9, 1937, a retrograde pyelogram revealed a much re- 
duced pelvis which was draining satisfactorily. The patient was free of 
pain and urine showed no signs of infection. The general health of 
the patient is now excellent. 
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Case 7.—A woman, aged twenty-eight, was seen March 14, 1938, 
with a history of pain in the right flank and back at intervals for three 
months. She experienced slight nausea during attacks. Pyelograms 
showed hydronephrosis, grade I, on the right side; reduplication of 
left kidney pelvis. Urine was free of infection. Operation performed 
March 16, revealed a moderate enlargement of the extrarenal pelvis. 
There were no adhesions or fibrous tissue around the ureteropelvic junc- 


Fig. 10a. Fig. 10b. 


Fig. 10. Case 7 (a) Pre-operative retrograde pyelogram. (b) Postoperative 
excretory urogram. 


ture. There was one aberrant artery of small size to the lower pole, and 
construction of the ureter by vessel. Division of artery ensued; the 
pelvis was not opened. The patient left the hospital on the fifteenth 
postoperative day. 

On September 20, 1938, excretory urograms showed practically a 
normal pelvis. Urine was free of pus and bacteria. There was com- 


plete absence of former pain, the patient had gained in weight, and 
her general health was excellent. 


Case 8—A woman, aged thirty-five, was seen August 19, 1933, with 
a history of pain in the right flank and back for two years. Symptoms 
were accompanied by nausea and vomiting when attacks were severe. 
Urine from the right kidney contained pus and bacillus coli. Pyelo- 
grams showed hydronephrosis, grade III, on the right side. 
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Operation, performed August 22, 1933, revealed an extrarenal pelvis 
with marked fibrosis and adhesions around the ureteropelvic juncture. 
There was collar obstruction. Sharp dissection of all adhesions was 
made, followed by resection of the pelvis and plastic reconstruction on 
the ureteropelvic juncture. Drainage of the pelvis was made by cathe- 
ter. The patient made a good recovery. 





Fig. 11. Case 8. Pre-operative retrograde 
pyelogram. No postoperative pyelogram was 
available. 


On March 19, 1938, the patient was free of pain and in good general 
health. No postoperative pyelogram was made. 


Case 9.—A man, aged twenty-seven, was seen October 28, 1937, with 
a history of dull aching pain in the right costovertebral angle for two 
years. In the last six months pain had been more intense with exten- 
sion to the right groin. A flat K U B plate showed three small shadows 
resembling calculi in the region of the right kidney. 


Pyelogram revealed Grade II hydronephrosis with marked narrow- 


ing of the ureteropelvic juncture. Urine contained staphylococci and 
pus. 





Zz 
© 
= 
& 
o 
=) 
ae 
& 
n 
= 
° 
1S) 
= 
> 
a 
ea} 
i 
= 
< 
Az 
= 
x 


Fig. 12a. Fig. 12b. Fig. 12c. 
Fig. 12. Case 9 (a) Pre-operative radiograph showing calculi, (b) Pre-operative retrograde pyelogram. 
operative retrograde pyelogram. 


(c) Post- 
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Operation was performed November 1, 1937. The extrarenal pelvis, 
which lay anteriorly, was dissected free from surrounding tissues. Ac- 
cessory vessel to the lower pole was divided. The pelvis was opened 
and three calculi were removed. This was followed by resection and 


plastic reconstruction of the pelvis. The patient was discharged from 
the hospital on the sixteenth day. 


On March 8, 1939, a retrograde pyelogram showed much reduction 
in size of the pelvis. The urine contained no pus or bacteria. The pa- 
tient is now free of all former pain and his general health is excellent. 


CONCLUSIONS 


Conservative surgical treatment of hydronephrosis may be at- 
tempted in all degrees of ureteropelvic obstruction, whether infec- 


tion is present or absent, and even if the function of the kidney is 
much diminished. 


Postoperative drainage of the pelvis is necessary, whether infec- 
tion is present or not. 


By conservative plastic surgery patients may still retain both kid- 
neys, and be relieved of pain and infection for periods of three to 
six years, possibly permanently. 
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DISCUSSION 


Dr. Wittiam C. Quinsy (Boston, Mass.): We have all real- 
ized for many years that the conditions which may cause obstruc- 
tion at the outlet of the renal pelvis are manifold as illustrated by 
the histories of the patients Dr. Shupe has just related so ably to 
us. At the risk of repeating a point which I have made a good many 
times before, I want to call your attention to the fact, very clear in 
my mind, that the blood supply of the upper end of the normal 
ureter, that portion adjacent to the renal pelvis, is just as ample as 
is the blood supply to any other part of the ureter. Whereas for 
many years we have not hesitated to carry out plastic procedures on 
the lower end of the ureter, there seems to be still in the minds of 
many surgeons a hesitancy in relying on the natural blood supply 
of the upper end of the ureter to permit quick healing if it is sev- 
ered from the renal pelvis. My own experience in operations which 
entirely divide the ureter from the renal pelvis is now sufficient to 
demonstrate this point; namely, that the blood supply of a normal 
ureter is quite adequate to allow perfectly smooth healing after 
complete division followed by the reimplantation of the severed 
end. That is not to say that the blood supply is adequate in such 
instances as Dr. Shupe has illustrated here of fibrosis and collar 
formation. In a good many of those instances, there has been ante- 
cedent infection which may indeed have died out at the time of 
operation so that the tissues are sterile, but leaving, however, defi- 
nite scar tissue formation at that area. When this exists, it does 
not seem logical to me to attempt a plastic operation through the 
old scar, becduse whatever may happen after operation, healing 
must be accompanied by further scar formation. 


I thus give you my reasons for choosing to avoid such an area en- 
tirely in the attack on the obstruction. I have, therefore, strongly 
advocated a complete severance of. the ureter followed by its im- 
plantation into whatever other area of the pelvis seems advanta- 
geous from a mechanical point of view. True, the whole pelvic 
wall in cases of considerable dilatation will show some hypertrophy, 
but it is not scarred, and in the cases in which a free transplanta- 
tion of the upper end of the ureter has been made into some other 
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, portion of the pelvis, the operation is much more simple and more 
logical than any of the rather complicated plastic procedures, the 


details of which I will not relate, but with which you are all 
familiar. 


I have no argument against draining the pelvis, although in about 
50 per cent of the cases on which we have operated, drainage has 
not been necessary, and there has been no stormy convalescence. 
Thre is no objection whatever to a temporary small drain through 
the renal pelvis, but I have every objection to splinting the junction 
of the anastomosis, whatever type of plastic procedure is carried 
out, because, as has been mentioned already by Dr. Shupe, such a 
splinting is very apt to decrease the amount of blood supply by pres- 
sure, thus interfering with healing. 


I wish to congratulate the members as warmly as possible in 
having been so fortunate as to hear the paper by Dr. Colby. In 
every respect his attitude in his experience with genito-urinary tu- 
berculosis seems to me to exemplify the best that the urologist can 
do today to cure this disease. I feel in entire agreement with every- 
thing that he has said, and that we are to be congratulated distinctly 
on having heard so straightforward a demonstration of the subject. 


Dr. Joun K. Ormonp (Detroit, Mich.): I want to congratulate 
Dr. Shupe on his results. They speak for themselves. 





I should like to put in a good word for the splinting catheter. In 
the small experience that I have had, I have seen no cases in which 
these catheters seem to interfere at all with the healing. I have felt 
that they have been distinctly useful. On two occasions when I have 
operated on patients, I have found that the ureter was bound down 
in a shape like that (illustrating) by adhesions. I felt the splinting 


catheter after operation may have prevented the recurrence of the 
kink. 


Also, I would like to disagree with Dr. Shupe about drainage 
through the kidney. I have never tried draining through the pelvis 
and I suspect that it would be just as useful. I see no objection at 
all to a nephrostomy and draining through the substance of the kid- 
ney. I have never seen any extreme hemorrhage, nor have I seen 
any trouble coming from it at all. I believe it is much easier than 
the draining of the pelvis. 
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The last patient on whom I performed a plastic operation was a 
ten-weeks-old baby with one of those very redundant ureters with 
valves, in which we took off about 2 inches from the upper end of 
each ureter and drained by a nephrostomy and with a splinting 
catheter, leaving it down in the ureter for a fairly prolonged period 
of time. The result in that case was excellent. 

I was also very much interested in Dr. Colby’s paper and feel that 
we are to be congratulated upon hearing it. 


Dr. C. P. Howze (Washington, D. C.): I should like to com- 
pliment Dr. Shupe on his timely presentation and the good results 
he has obtained. He has definitely shown that many hydronephrotic 
kidneys may be restored to useful service through conservative 
methods. We are not in complete accord in regard to certain details 
of technic. I feel, as does Dr. Ormond, that splinting of the ureter 
and nephrostomy drainage following any type of plastic procedure 
is a most valuable aid. This I have done in four of the six cases of 
which I wish to show the pre-operative and postoperative pyelo- 
grams. In all of these cases, pain has been completely relieved and 
dilatation of the pelves and calices definitely improved. In no case 
was any of the redundant pelvis resected. In four cases, the ob- 
struction was relieved by a plastic procedure and one case by divi- 
sion of an obstructing vessel and in the sixth case, by the division 
of one vessel and suspension of a pelvic kidney. 

(Slide) The first case is that of a young woman, eighteen years 
of age, with a large left hydronephrosis due to a stricture at the 
ureteropelvic junction. A Foley type of plastric reconstruction was 
done. The postoperative pyelogram, sixteen months following op- 
eration, reveals definite improvement. 


(Slide) The second case is that of a girl, aged sixteen. The two- 
hour excretory urogram on your left reveals a grade II, left hydro- 
nephrosis. The pyelogram on your right is the postoperative result 
at the end of four months. A Foley type of plastic reconstruction 
was also performed in this case. ~ 

(Slide) The third case is that of a woman, thirty years of age. 
A high insertion of the ureter is noted on the left. The twenty- 
minute excretory urogram, fifteen months following operation, re- 


veals definite improvement in the renal drainage. The Foley tech- 
nic was also used in this case. 
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(Slide) The fourth case is that of a grade III, left hydronephro- 
sis due to high insertion of the ureter. A plastic similar to the Fin- 
ney pyloroplasty was done on this young woman, twenty years of 
age. The retrograde pyelogram on your right shows definite reduc- 
tion in the pelvic and calicele dilatation, seven months following 
operation. 


(Slide) A right hydronephrosis due to anomalous vessel in a 
young man of eighteen. Division of the vessel resulted in com- 
plete relief, as shown in the retrograde pyelogram, fourteen months 
later. 


(Slide) The last case is of interest because of the location of the 
kidney in the hollow of the sacrum. It is a small, painful hydrone- 
phrosis. It was necessary to divide one small vessel to place this 
kidney in the left lower flank. The pyelogram on your right, made 
twenty days following operation, reveals a straight ureter and 
reduction in the size of the pelvis. Pain has been relieved in this 
young woman, aged twenty-four. 


Dr. T. LEon Howarp (Denver, Colo.): Dr. Colby’s paper, of 
course, is particularly interesting to me, because I am on the staff 
of the National Jewish Hospital in Denver, where patients from all 
the states in the Union seek relief from this disease. I agree with 
him that these patients do better in a hospital. I also agree that 
these cases are rarely a surgical emergency, but I heartily disagree 
with him in the way he is closing wounds, for too many of them 
are breaking down. If you will use the technic in the disposition of 
the ureter that I presented to you last year, I feel sure your renal 
incisions will remain closed. 


The problem that confronts every urologist in dealing with these 
patients is when to operate. I think it is much better to let the 
pathologic condition of the bladder rather than the renal findings be 
your guide. I know this is not what we have been taught, but I 
assure you the pathologic changes in the bladder never lie, while 
the renal findings often do. 


We have patients in Denver who have been passing tubercle ba- 
cilli from both kidneys for many years. I defy any living man to 
tell from pyelograms that there was any pathologic lesion in those 
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kidneys, and the patients have no bladder symptoms. No matter 
how little pathologic change there may be in a kidney, I think the 
minute a patient starts developing vesical symptoms the kidney 
should come out and no attempt made to save it by hygienic meth- 
ods, because I don’t believe this can be done. One patient’s resist- 
ance is better than another’s. One patient has a bovine type of 


Fig. 1. Fig. 2. 


tuberculosis and the other a human type of tuberculosis. One has 
lung lesions that are feeding tubercle bacilli into his kidneys, and 
another has no active lung lesions. These things must be taken into 
consideration when you are dealing with renal tuberculosis or any 
form of genital tuberculosis. Therefore, I believe it is wise to 
think of all of these conditions when you tell a patient, “We will 
try hygiene before surgery and see what it will do for you.” 

I would like to show you just oné series of renal pictures of a 
little girl who has been under my observation for the past three 
years. She was eleven years old when I first saw her. If there was 
ever a case of renal tuberculosis that looked to me as if it could 
be cured by hygienic methods, she was such a patient. Another in- 
teresting feature was that pain over the right renal area was her 
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only complaint, and, as you know, this and primary hemorrhage 
are not the usual early symptoms for which relief is sought. 

Her bladder looked. perfectly normal on cystoscopic examination. 
I catheterized both her ureters, and, much to my astonishment, lit- 


erally clumps of tubercle bacilli were found in the stained sediment 
of the right kidney urine. 





Fig. 3. Fig. 4. 


Figure 1 is a picture of her lungs, showing no active pathologic 
changes. She is now in the National Jewish Hospital, where I re- 
quested that she be sent in hopes of accomplishing a cure without a 
nephrectomy. In my opinion, these renal lesions will not heal un- 
less the patient is able to develop sufficient calcium deposits around 
the lesions. For some unknown reason, some patients are capable 


of throwing down a great deal of calcium and others are unable to 
do so. 


Figure 2 is the original picture made when this patient came into 
my office in 1937. A deformity can be seen in the lower minor calix. 
You will notice that the kidney shadow looks normal in every 
respect. 

Figure 3 is the first picture taken three years later when I sent 
her to the hospital. A slight deposit of calcium was beginning to 
form through the lower pole in the cortical area. 
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Figure 4 is an intravenous picture made on May 22, 1940, show- 
ing quite an increase in the amount of calcium. The patient’s urine 


is absolutely negative to guinea pig culture and microscopic exami- 
nation at the present time. 


I have no intention of operating on this child now, because she 
has no urinary symptoms, and she is not running any temperature. 
In my opinion, she has a chance to get well without surgery on ac- 
count of her ability to deposit calcium around the renal lesion and 
because she is free of pathologic lesions in the bladder. 

I want to say just a few words about Dr. Shupe’s cases, because 
it has been my experience that these patients do get rid of their 
pain following plastic surgery on the renal pelvis. However, I have 
never been convinced that a sympathectomy of the kidney nerves 
was not done at the time of repair, and therefore they could not 
have pain. The doctor did not show any retention pictures among 
the postoperative follow-up plates, and that check to me is the crux 
of whether the operative repair is a success and not just relief of 
the patient’s pain. 








SECOND DAY, JUNE 21, 1940 


NON-PARASITIC CHYLURIA* 


POST-MORTEM FINDINGS IN A CASE REPORTED BEFORE THIS 
ASSOCIATION IN 1932 


H. O. MERTZ, M.D., and H. G. HAMER, M.D. 
Indianapolis, Indiana 


J. H., colored, entered the Indianapolis City Hospital September 26, 
1939, because of multiple verruca accuminata and a chyluria. 

The history and clinical findings were reported before this Associa- 
tion in 1932. The diagnosis at that time was non-parasitic chyluria, 
the cause unknown. 

From early childhood until the time of his death chyle had been 
found in his urine. For the year preceding death it had become in- 
creased in amount, particularly for the two or three months before 
entering the hospital. This circumstance and the need for emergency 
attention to his venereal warts were the immediate cause of this hos- 
pitalization. 

For the six months preceding admission to the hospital he had had 
a non-productive cough accompanied by shortness of breath, and for 
three months he had had a pain in the chest which gradually had 
grown more and more severe. For one month before entering the hos- 
pital he had had no appetite, there had been a rather rapidly develop- 
ing general weakness, a marked loss in weight and a persistent afternoon 
fever. 

When admitted he was poorly nourished, emaciated, and was very 
ill. The respirations were labored and there was definite limitation of 
motion over the lower chest on each side. Over these areas bilateral 
dullness was present and the breath sounds were absent. The blood 
pressure was 110 systolic and 80 diastolic and the heart sounds were 
normal. The abdominal wall -was rigid throughout, however, the peri- 
staltic movements of the bowel could be heard over the entire abdomen. 
There was no edema of the extremities. 

The urine was milky, due to the presence of chyle, and it contained 
20 to 25 pus cells and many blood cells to the % objective. The red 
blood cell count was 5,000,000 and the white blood cell count was 
22,350. The blood non-protein nitrogen was 27 mgs. The blood cho- 
lesterol was 158 mgs. The total plasma protein was 6.3 mgs. of which 
3 mgs. were albumin and 3.3 mgs. globulin. Chylous fluid was aspirated 
from the abdominal and chest cavities. 


*Transactions American Association of Genito-Urinary Surgeons, 25:423, 1932. 


123 








. 124 MERTZ AND HAMER 


Excretion urography gave good visualization of each pelvis and the 
pyelograms were normal. 

Repeated search for filaria sanguinis hominis in the blood during his 
last hospitalization resulted in negative findings as it had been on all 
former admissions. 

The treatment consisted of removal and cauterization of the verruca, 
repeated aspirations of chylous fluid from the chest and abdomen—a 
total of 4,000 c.c. of chyle were removed from the pleural cavities and 
2,000 c.c. from the abdominal cavity—and blood transfusions with other 
supportive measures. The patient died October 16, 1939. 


AUTOPSY REPORT 


The body was that of a colored man, twenty-nine years of age, 
weighing about 125 pounds. Other than an inequality of the pupils 
(right measuring 3 mm. and the left 6 mm. in diameter) and the pres- 
ence of condylomata on the scrotum, inspection of the body revealed no 
abnormalities. 

Each pleural space contained an enormous amount of chylous fluid. 
The right lung was bound down rather firmly on all surfaces. The 
pleura everywhere was congested and covered in part by flakes of 
gray-yellow exudate. The left lung was free of adhesions. The right 
lung was crepitant in the upper portion and the left lung appeared nor- 
mal. Histologic examination showed moderate congestion of the lower 
right lung and a generalized fibrinous pleurisy. 

The pericardial sac contained a few cubic centimeters of yellow- 
green cloudy fluid. The heart was free from exudate or adhesions. 
The pericardium was thickened. The heart chambers were normal and 
the coronary arteries and the aorta showed no atheromatous changes. 

The abdominal cavity contained a large amount of chylous fluid. A 
greyish-yellow fibrinous exudate covered the intestines. The liver bor- 
der was flush with the costal margin and the diaphragm arched within 
normal limits. The liver, gall bladder, spleen, pancreas and kidneys 
were normal. 

The bladder mucosa was slightly congested. On the trigone were 
situated several small slightly elevated bleb-like areas. These were 
dark red in color. Throughout the mucosa and submucosa there were 
focal collections of lymphocytes. In one area was found a collection 
of plasma cells such as were seen in the thoracic duct. These cells were 
contained in an endothelial lined vessel which probably was a dilated 
lymphatic. Many of the small veins about and in the bladder wall 
showed evidences of a phlebitis. Enlarged lymph nodes were present 
about the base of the bladder. 

Upon exposing the thoracic duct a tumor of the duct was found at 
the level of the fifth and sixth fhoracic vertebre which measured 12 
mm. by 4.5 mm. It was rather firm and adherent to the surrounding 
structures. There were several enlarged lymph nodes in the region of 





NON-PARASITIC CHYLURIA 125 


the cysturna chyli. The thoracic duct was not dilated above or below 
the tumor mass. The tumor was solid. On cut surface many rounded 
fairly well circumscribed areas were found present. These measured 
from 1 mm. to 6 mm. in diameter. They had a reddish and whitish 
translucent appearance and were suggestive of thrombosed, thin 
walled vessels. 

The thoracic duct immediately below the tumor was solid and the 
cut surface was red except for two small vessels, one of which had a 
fairly thick wall. Above the tumor area the duct was solid and the 
cut surface was smooth and whitish. 

The main lumen of the thoracic duct was not identified in the tumor- 
like structure, but many small channels were seen. These varied in 
size and were lined with endothelium. Most of them contained or- 
ganized thrombi through which ran small vessels. There was a mod- 
erate amount of fibrous stroma in which there were a few collections of 
plasma cells. 

The thoracic duct some distance below the tumor was very small 
and resembled a vein. It was surrounded by fibrous tissue and fat 
containing other small vessels. 

The lumen of the thoracic duct above the tumor was occluded by 
fibrous tissue containing lymphocytes and plasma cells. The occlud- 
ing mass held many canaliculi containing lymphoid tissue. 

The left innominate vein was a solid whitish cord about 1 cm. in 
diameter. Likewise the lower 3.5 cms. of the left internal jugular vein 
were a solid white fibrous cord. The proximal 2 cms. of the subclavian 
vein were solid and fibrous, and distal to this portion the vein appeared 
fairly normal. 

As the thoracic duct was removed before dissecting the veins, the 
point of union of the duct and vein was not satisfactorily determined. 
The anatomic diagnosis was: 


1. Thrombosis (old) of the left innominate, subclavian and internal 
jugular veins. 


2. Lymphangitis, chronic—involving thoracic duct and _ bladder 
lymphatics. 

3. Lymph adenitis, chronic—involving nodes along the course of 
the thoracic duct and near the bladder. 

4. Fibrinous pleurisy and peritonitis. 

5. Phlebitis involving small vein in bladder and small veins along 
the course of the thoracic duct. 

6. Chronic cystitis. 

7. Chyluria, chylothorax and chylous ascites. 

The patient was admitted to the Indianapolis City Hospital on 
the General Service of Dr. J. O. Ritchey and the autopsy was per- 
formed by Dr. H. C. Thornton. We wish to express our apprecia- 
tion to these men for the privilege of making this report. 








SULFAPYRIDINE ANURIA 


CLYDE L. DEMING, M.D., and (by invitation) 
JOSEPH F. SADUSK, JR., M.D., and DWIGHT E. WILSON, M.D. 


From the Departments of Surgery and Medicine, School of Medicine, Yale 
University, and the New Haven Hospital, New Haven, Connecticut 


In 1938, Whitby of England introduced sulfapyridine in experi- 
mental infection in mice. Since that time, its use as a chemo- 
therapeutic agent has grown phenomenally. Despite its very enthu- 
Siastic reception, it is acknowledged to have many side effects and 
to induce certain unfavorable complications. These may assume 
fatal proportions. This is especially true in anuria produced by 
acetylated sulfapyridine crystals precipitated in the urinary tract. 


We have recently seen three patients with complete anuria arising 
from this cause. 


CASE REPORTS 

Case 1.—The first patient was an Italian, male, thirty-nine years of 
age. He was admitted to the Isolation Pavilion of the New Haven 
Hospital with multiple joint involvement of gonorrheal origin. He 


had been adequately treated for fourteen days with sulfanilamide on 
a previous hospital admission. On physical examination, there was 
marked peri-articular swelling about the right knee joint, and both an- 
kles were tender to manipulation. Blood and urine studies were within 
normal limits. His vital signs were elevated; and, on the fourth day 
after admission, he was started on sulfathiazole in 6 gram doses. This 
was continued for seven days with satisfactory blood levels. He con- 
tinued to run a septic temperature, and sulfapyridine was substituted. 
Blood levels were determined. Table I reveals the results obtained. 


On the evening of the third day, the patient developed generalized 
lower abdominal pains, and, on the following morning, pain in the 
costovertebral angles which was referred to the suprapubic area. The 
urine contained 20 red blood cells per high-powered field, and needle- 
like crystals similar to acetylated sulfapyridine crystals described by 
others were noted. The drug was immediately stopped. The white 
blood count rose from 7,100 to 22,000 per cubic millimeter. During the 
next thirty hours he voided 5 c.c. of urine, despite adequate adminis- 
tration of parenteral fluids. Cystoscopy was carried out under local 
anesthesia. The bladder contained 20 c.c. of bloody urine. The base of 
the bladder was covered with shreds and numerous small yellowish- 
white concretions. The area surrounding both ureteral orifices was 
swollen and edematous. Both orifices were completely plugged with 
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debris resembling bilateral ureteral calculi. Urine did not escape from 
either side. In catheterizing the ureters, resistance was encountered 


for a distance of 1 to 2 centimeters. There was an immediate and con- 


TABLE I. SULFAPYRIDINE BLOOD STUDIES 





Case 1 
Date Free Total Acetylated Non-protein Nitrogen 

2-19-40 3.2 7.2 55% 27 mgs. % 
2-20-40 5.9 13.7 57% 35 mgs. % 
2-21-40 4.9 15.0 67% — 

2-22-40 1.9 7.4 74% 45 mgs. % 
2-23-40 0.7 3.8 82% 39 mgs. % 
2-24-40 0.5 1.0 0 34 mgs. % 





It is seen from the above chart that the acetylated sulfapyridine is very high. 


TABLE II. SPECIMENS REMOVED FROM CATHETERS 


Case 1 

Right Kidney Left Kidney 
R.B.C. 4 plus 3 plus 
W.B.C. Occasional Occasionai 
Casts 0 0 
Albumin 1 plus Trace 
Reaction Strongly acid Strongly acid 
Culture Sterile Sterile 
Free Sulfapyridine 80 mgs. % 47.5 mgs. % 
Total Sulfapyridine 210 mgs. % 145.0 mgs. % 
Per cent acetylated 62 mgs. % 67 mgs. % 








tinuous flow of urine from both catheters beyond this point. Analysis 
of the catheterized specimens is seen in Table II. X-ray examination 
of the abdomen revealed no evidence of calculi. Pyelograms as seen in 
this illustration are hazy due to poor filling (Fig. 1). The renal pelves 
were repeatedly lavaged with warm sterile water. Pyelograms taken 
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following this procedure show the kidneys to be well outlined (Fig. 2). 
Intravenous phenolsulphonephthalein revealed 10 per cent in fifteen 
minutes from the right kidney and 2 per cent in fifteen minutes from 
the left kidney. 


Fig. 1. Case 1. Pyelograms taken Fig. 2. Case 1. Pyelograms taken 
immediately after the introduction of following renal lavage with warm 
ureteral catheters show poor outlines sterile water show the kidneys to be 
due to filling defects of acetylated well outlined. 
sulfapyridine crystals. 


The patient voided satisfactorily subsequently and three days after 
cystoscopy excreted 63 per cent of phenolsulphonephthalein in two 
hours. Four days later, 72 per cent of dye was excreted in two hours. 


Case 2.—The second patient was a boy, six years of age. He was 
admitted to the Isolation Pavilion from another hospital with scarlet 
fever and signs of pneumonia in the right base. His temperature was 
39° Centigrade; pulse, 120-per minute; respirations, 36 per minute. 
The skin showed scattered discrete erythematous follicular lesions over 
the trunk. The tongue showed prominent papilla and beginning des- 
quamation. The pharynx was red, injected, and swollen. The chest re- 
vealed signs of pneumonia at the right base. The abdomen was mark- 
edly distended. Roentgenogram of the chest revealed lobar pneumonia 
of the right lower lobe. Sulfanilamide was given in 45 grain doses for 
two days. On the second day, sulfapyridine and sodium bicarbonate 
therapy was substituted because of right lower lobe pneumonia. The 
patient received 14 grams of sulfapyridine during the following three 
days. On the fourth day, he voided 52 c.c. and, on the following day, 
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TABLE III. TWELVE-HOUR SPECIMENS 
Case 1 


Catheters were allowed to rema’n in place for twelve hours. Satisfactory out- 
put was maintained. During this period, urine continued to contain large 
amounts of sulfapyridine 





Left Kidney Right Kidney 
Free Sulfapyridine 35 mgs. % 115 mgs. % 
Total 3 110 mgs. % 375 mgs. % 
Acetylated 68% 67% 











TABLE IV. BLOOD STUDIES 








Free Sulfapyridine | Total Sulfapyridine Non-protein 

Date Nitrogen 
2-19-40 3.8 mgs. % 14 mgs. % 41 mgs. % 
2-20-40 —- = 63 mgs. % 
2-21-40 2.2 mgs. % 15 mgs. % 83 mgs. % 

















TABLE V. URINE STUDIES 





Date Free Sulfapyridine | Total Sulfapyridine Reaction 
2-19-40 103 mgs. % 286 mgs. % Alkaline 
2-21-40 26 mgs. % 114 mgs. % Alkaline 





45 c.c. During this time, adequate blood levels were maintained. These 
are listed in Tables IV and V. 


The patient was practically anuric for forty-eight hours. The few 
cubic centimeters of urine which were passed were grossly bloody and 
contained needle-like crystals. 


Cystoscopy was carried out under cyclopropane and oxygen anesthe- 
sia. No residual urine was found in the bladder. The mucous mem- 
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brane was red and hemorrhagic. The left ureteral orifice was obliter- 
ated by a large inflammatory mass resembling an ureterocele. This 
was covered with a mass of gelatinous concretions of pale yellow col- 
or. It was impossible to recanalize the left ureter. The right ureter 
was obstructed for a distance of 1.5 to 2 centimeters. Beyond this 
point, the catheter passed readily to the renal pelvis. The catheter was 
allowed to remain in place for forty-eight hours. Satisfactory urinary 
output was maintained from the catheter. On the following day, a 
retrograde pyelogram revealed a dilated renal pelvis and ureter on the 


Tig. 3. Case 2. Right pyelogram Fig. 4. Case 2. Close-up view of ir- 
taken forty-eight hours after the in- regular filling of lower right ureter 
troduction of the catheter reveals di- due to displacement of dye by ace- 
lated pelvis and calices. The ureter  tylated sulfapyridine crystals. 
is likewise dilated and tortuous. 


right. A close view of the ufeter is seen in Figure 4. The ureter was 
washed repeatedly’ with warm sterile water. Intravenous phenolsul- 
phonephthalein showed an appearance time of four minutes with 9 
per cent of dye excreted in seventeen minutes. The non-protein nitro- 
gen fell to 27 mgs. per cent. No pus cells or organisms were re- 
covered from the specimen from the catheter. The catheter was re- 
moved in forty-eight hours, and the patient voided adequate amounts. 
Subsequent intravenous pyelograms revealed normally functioning 
kidneys. The patient subsequently developed a right inter-lobar em- 
pyema. This was drained through a thoracotomy wound, and his con- 
valescence has been uneventful. 
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Case 3.—A thirty-six-year-old Italian, male, was admitted to the 
Surgical Service with a severe compound fracture of the skull resulting 
from penetration of the skull by a foreign body. The wound was in- 
fected with staphylococci. Since the cortex of the left frontal lobe had 
been entered, sulfapyridine therapy was instituted as a prophylactic 
measure. He received 21 grams in the following three days. On the 
third day postoperatively, the urinary output fell to 300 c.c. The urine 


Fig. 5. Acetylated sulfapyridine crystals are seen in above illus- 
tration resembling small bundles of wheat. Low-power objective. 


was found to contain 25 red blood cells per high-powered field and 
many sharp needle-like crystals and small bundles of crystals (Figs. 
5 and 6). During the following forty-eight hours, he complained of 
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bilateral flank pain. The non-protein nitrogen rose to 70 mgs. per 
cent. Cystoscopy was carried out under local anesthesia. Fifty cubic 
centimeters of bloody urine were removed from the bladder. The mu- 
cosa was red and injected. The ureteral ridge was hypertrophied, and 
the areas surrounding the ureteral orifices were markedly inflamed. At 
no time during the examination was urine noted to escape from either 
orifice. The ureters were recanalizd with bougies. Resistance was en- 


Fig. 6. Higher power magnification of 
an individual bundle of acetylated sulfa- 
pyridine crystals. 


countered for a distance of only 1 to 2 centimeters. As the bougies 
were removed, thick inspissated bloody material could be seen coming 
from both ureteral orifices. Number 6 catheters were introduced to 
the renal pelves and left in place. Study of the individual specimens 
of urine is seen in Table VI. In the pyelograms which were taken im- 
mediately, the pelves are poorly visualized due to a foreign body dis- 
placement (Fig. 7). Both catheters were repeatedly washed with warm 
sterile water, and the pyelograms were repeated (Fig. 8). Because of 
the blood in the urine from the right catheter, the catheters were al- 
lowed to remain in place. 
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Fig. 7. Case 3. Pyelogram taken 
immediately after introduction of 
catheters shows very poor filling of 
pelves and ureters. 


Fig. 8. Case 3. Pyelograms taken 
after repeated lavage of the pelves 
with warm sterile water. 


TABLE VI. STUDY OF INDIVIDUAL SPECIMENS OF URINE 


Case 3 











Study of individual specimens of urine revealed marked acetylation of 


Appearance 

R.B.C. 

W.B.C. 

Cultures 

Casts 

Albumin 

Free Sulfapyridine 
Total Sulfapyridine 
Acetylated forms 


Reaction 


sulfapyridine in an 


Bladder 


Cloudy pink 


4 plus 
Occasional 
Sterile 
None 
1 plus 
70 mgs. % 
325 mgs. % 
78% 
Acid 





acid urine 


Right Kidney 


Gross Blood 
4 plus 
None 
Sterile 
None 
3 plus 

65 mgs. % 

265 mgs. % 

76% 
Acid 





Left Kidney 


Clear amber 


50/H.P.F. 
None 
Sterile 
None 
1 plus 

90 mgs. % 

395 mgs. % 
77% 
Acid 
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For two hours the urinary output was satisfactory. The patient ac- 
cidentally removed the catheters while rolling in bed. He subsequently 
voided at twenty to thirty-minute intervals. Five hours later intracra- 
nial pressure rose to 700 centimeters of water, and the patient expired 
of cerebral edema. Autopsy was refused. 


CONCLUSIONS 


1. The administration of sulfapyridine, either in an acid or an 
alkaline medium, may be fraught with serious renal or ureteral com- 
plications. 


2. Daily blood and urine studies should be made of the free, 


total, and acetylated forms of sulfapyridine. 

3. It would seem unwise to administer this drug in the presence 
of obstructive urinary pathologic changes. 

4. The calculi and concretions of acetylated sulfapyridine are 
non-opaque to x-rays. This should in no way influence the diag- 
nosis. 

5. There is an excellent possibility that these concretions may 


serve as a nidus for further deposition of urinary salts with later 
stone formation. 


6. Should anuria develop, recanalization of the obstructed ure- 
ters with lavage of the renal pelvis should be instituted at once, 
as anuria has resulted in several deaths reported in the literature. 
It should be attempted in the face of the most serious complica- 
tions. Two of these very seriously ill patients have had a success- 
ful result following this procedure. 





A NOTE ON THE LIMITATIONS OF INTRAVENOUS 
UROGRAPHY 


GEORGE GILBERT SMITH, M.D., and (by invitation) 
WYLAND F. LEADBETTER, M.D. 
Boston, Massachusetts 


The preparation of this paper was instigated by a remark made 
by one of the radiologists at the Massachusetts General Hospital: 
“There is no point in sending to us for intravenous pyelography 
those patients whose kidneys cannot concentrate above 1014.” We 
had known that in certain patients intravenous urography gave so 
poor a shadow that interpretation of the films was impossible, but 
our ideas were extremely hazy as to the type of kidney lesion and 


the degree of damage which must exist in order to produce unsat- 
isfactory urograms. 


Von Lichtenberg, in a communication on the principles of intra- 
venous urography published in 1931, stated that uroselectan was 
excreted largely by the glomeruli. This fact had been established in 
his clinic by Hughes and Schaffhauser, who obtained the glomer- 
ular filtrate from frogs’ kidneys by glomerular puncture. Homer 
Smith, in his monograph on the physiology of the kidney, states 
that uroselectan and allied compounds such as skiodan and neoiopax 
are excreted mainly by the glomeruli, whereas neoskiodan or dio- 
drast is excreted by the tubular epithelium. The excretion of the 
latter group, he says, is similar to that of phthalein, of which 95 


per cent is put out by the tubules and only 5 per cent by the 
glomeruli. 


With these facts as a basis, it would seem that the ability of a 
kidney to excrete media of the uroselectan group should parallel 
the inulin clearance test of that kidney, since inulin is put out en- 
tirely by the glomeruli and is not reabsorbed by the tubular epithe- 
lium. The output of urographic miedia of the diodrast group, on 
the other hand, should parallel that of phthalein. Braasch and 
Emmett, writing on excretory urography as a test of renal func- 
tion (1936), stated that in a study of fifty cases, in 78 per cent the 
excretion of urographic media corresponded with that of phthalein. 
They did not say which urographic media were employed. 
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Deterioration of renal function may be due to various pathologi- 
cal conditions. In some instances the glomeruli are affected, in some 
the tubules; in many cases the entire nephron is damaged. Back 
pressure, such as occurs with chronic prostatic obstruction, affects 
first the epithelium of the tubules. Such kidneys lack the power to 
concentrate urine because of the damage to tubular epithelium. Sec- 
tions of pyelonephritic kidneys show changes in the glomeruli as 
well as in the tubules. According to Homer Smith, kidney damage 
does not cause a rise in the non-protein nitrogen of the blood until 
80 per cent of the renal function has been lost. 

It is difficult to estimate the exact degree of renal damage in the 
presence of hydronephrosis. The phthalein test is inaccurate, since 
an unknown quantity of the dye may be retained in dilated pelves 
and ureters. In a urologic service there are not many patients who 
are ideally suited for an investigation which includes comparison 
between the output of urographic media and the ordinary tests of 
renal function, such as the non-protein nitrogen of the blood, the 
output of phthalein and the ability of the kidneys to concentrate. 

We have been forced to depend upon the careful study of a few 
individuals and upon the results of studies made by some of our 
medical confréres upon patients whose renal pathologic changes 


were less complicated. Two of the cases studied by us will be re- 
ported in detail. 


Case 1—J. S., a man of sixty-six, entered the Baker Memorial 
Hospital for relief of prostatic obstruction of several years’ duration. 
He had 20 ounces of mildly infected residuum. His non-protein nitro- 
gen at entrance was 70 mgms. per cent. His temperature remained 
normal and his general condition improved steadily. He was placed 
upon catheter drainage and was given 1500 c.c. of glucose in distilled 
water by vein daily. The non-protein nitrogen showed a steady de- 
crease. On June 5 it was 45 mgms. per cent. On the same day one 
cubic centimeter of phenolsulphonephthalein was given intravenously. 
Color appeared in the urine ten minutes later. Thereafter the urine 


was collected in fifteen-minute periods for one hour, and for the second 
hour after that. The results were: 


First 15 minutes after appearance 
Second 15 minutes after appearance 


SUSIE, REP Yes ALS NOMEN RARER ER GOEL a et Eo % 
Third 15 minutes after appearance............. 0... cece cece eee less than 5% 
ES OURO ee so ono stein s ocn'c cmbbecenbsecad auc %o 
Seen Sea RDU NONI y oiic ik bras bcc decides bebeed lesees ceccancacec 10% 
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At 7 P. M. that night his fluids were stopped for fourteen hours. 
The specific gravity of the urine taken at two-hourly intervals begin- 
ning at midnight was 1005 — 1005 — 1004 — 1003 — 1008. The non- 
protein nitrogen on the morning of June 6 had increased to 50 mgms. 
per cent. At 8:30 A. M., June 6, 20 c.c. neoiopax were given intra- 
venously. Urograms were taken ten minutes, twenty minutes and 
thirty minutes after injection of the medium. The ten-minute urogram 


Fig. 1. Case 1. Urogram. 


showed a slightest possible trace of the medium in the left renal pelvis, 
none in the right. The twenty-minute urogram showed a slight trace 
in the left pelvis, a slightest possible trace in the right. The thirty- 
minute urogram showed a fairly distinct shadow—enough to yield 
definite evidence of the condition of the pelves—in both kidneys. 
(X-ray) There was slight bilateral hydronephrosis. 


Case 2.—H. F., a man sixty-nine years of age, entered the Deaconess 
Hospital for study. He was found to have a residual urine of ten 
ounces and an obstructing prostate of the small, fibrous type. His non- 
protein nitrogen at entrance was 56 mgms. per cent. The phenolsul- 
phonephthalein output was nothing in two hours. He was placed upon 
catheter drainage for twenty-four days, after which a transurethral re- 
section was done (March 12). He was discharged from the hospital 
seventeen days later, with no residuum. 
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Eight days after the institution of catheter drainage his non-protein 
nitrogen had risen to 77 mgms. per cent; after that it fell rapidly to 38 
mgms. per cent, increasing again to 44 mgms. per cent the day before 
operation.- Two observations after operation showed it to be stationary 
at 42 mgms. per cent. During his six weeks in the hospital, the spe- 
cific gravity of the urine was recorded as being above 1012 only once, 
when it was 1015. No concentration test was done for fear of affecting 
his renal function. One week before operation the phenolsulphoneph- 
thalein output was 10 per cent in two hours; two days before operation 
it had increased to 35 per cent in two hours. On March 7, five days 
before operation, an intravenous pyelogram was done with 25 c.c. 
diodrast. The right kidney put out no discernible medium in ninety 


Fig. 2. Case 2. Urogram. 


minutes ; the left kidney showed a faint shadow in dilated calices. On 
March 8, 22 c.c. skiodan were injected intravenously. There was no 
appreciable output from either kidney in forty minutes. On March 
29, at which time the phenolsulphonephthalein output was 32 per cent 
in two hours, 20 c.c. neoiopax were injected intravenously. Ten min- 
utes later there was no shadow in the right kidney, but twenty-five 
minutes after injection there was a faint shadow in the pelvis which 
appeared to be grossly dilated. The left kidney showed a fair output 
in ten minutes, and at twenty-five minutes it showed a moderately 
dense shadow. The left pelvis was only slightly dilated. 

This patient, therefore, did not excrete the pyelographic medium 
until his phenolsulphonephthalein output had increased to about half 





INTRAVENOUS UROGRAPHY 141 


the normal amount. His non-protein nitrogen was slightly elevated 
(about 42 mgms. per cent), his ability to concentrate was not complete- 
ly checked, but over a considerable period it only once produced urine 
of a specific gravity above 1012. Neither skiodan nor diodrast pro- 
duced any real shadow in forty minutes two days after the phenol- 
sulphonephthalein output was found to be only 10 per cent in two hours. 


In addition to these two cases, there were several on the edge of 
renal decompensation. 


A man with cancer of the prostate showed a fair output of neoiopax 
in one kidney twenty minutes after injection. Two days later, his non- 
protein nitrogen was 56 mgms. per cent, his phenolsulphonephthalein 15 
per cent in two hours. His specific gravity was never found to be above 
1014. 

A man who died one week following exposure of the bladder pre- 
liminary to lithotomy showed on November 23 a poor output of neoio- 
pax by the left kidney, although sufficient to demonstrate dilated calices 
and pelvis, and none by the right. On November 21 his non-protein 
nitrogen was 40 mgms. per cent; on November 27 it was 29 mgms. 
per cent. The output of phenolsulphonephthalein on November 26, two 
days after operation, was 25 per cent in two hours. Autopsy showed 
bilateral hydronephrosis, the renal cortices measuring only 5 mm. in 
thickness. The left kidney was badly infected. Microscopic study 
showed hyalinization of the glomeruli, subintimal arterial thickening, 
and many areas of round cells scattered throughout the parenchyma. 
Notwithstanding the advanced degree of renal destruction, the left 
kidney was able to excrete sufficient neoiopax to delineate the pelvis 
and calices. 


A young woman with bilateral hydro-ureters and hypertension, with 
blood serum non-protein nitrogen of 21 mgs. per cent, phenolsul- 
phonephthalein output of 20 per cent in two hours, inability to concen- 
trate above 1010, had no visible excretion within sixty minutes after 
the injection of 20 c.c. diodrast. After the injection of 20 c.c. of 
neoiopax, done on the following day, a twenty-minute film showed a 
faint shadow of the right renal pelvis, but no shadow in the left pelvis. 
A divided phenolsulphonephthalein test showed four minutes appearance 
time on the right, with fair concentration; on the left, the appearance 
time was eight minutes and the concentration was poor. 

In a study on renal function in patients with gout, from the 
Medical Service of the Massachusetts General Hospital and the 
Fatigue Laboratory, Harvard University, by Coombs, Pecora, 
Thorogood, Consolazio and Talbott, the authors report the result 
of various tests of renal function in a group of twenty-two in- 
dividuals. These individuals are placed in three groups according to 
the degree of renal damage as manifested by the inulin and crea- 
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tinine clearance tests. In addition to the data secured by these tests, 
there are given the percentage of phenolsulphonephthalein excreted 
in the first fifteen minutes, the highest specific gravity noted during 
concentration tests, and the results of intravenous pyelography. 
Neoiopax was the medium employed. 


In the group showing moderate reduction of kidney function 
(eight cases), there were two in whom the pyelograms were re- 
ported as normal. One of these did not concentrate above 1009, 
the other concentrated to 1016. The inulin clearances of these two 
were practically the same (68 and 67) but the phenolsulphonephthal- 


ein output of the first was 26 per cent as opposed to sixteen per 
cent of the second . 


In the four cases of the group with severe reduction of renal 
function, there were no normal urograms. Three showed slow ex- 
cretion; in two, one kidney was not visualized at all. Nevertheless 
there was visible excretion in all four, although in one case the 
shadow did not appear until two hours after the neoiopax was 
given. In none of the individuals of this group could it be said 
that the urogram was satisfactory, even though the renal pelvis in 


one case was sufficiently well outlined to enable the roentgenologist 
to state that it was dilated. In this group the inulin test varied 
from one-eighth to one-third of normal, the phenolsulphonephthalein 
output for fifteen minutes was between 4 and 6 per cent, the highest 
specific gravity obtained by the concentration test was between 1008 
and 1013, and the serum non-protein nitrogen was 44, 46, 60 and 
70 mgms. per cent, respectively. 


DISCUSSION 


From the facts set forth in this paper it is impossible to draw 
very definite conclusions. There does not appear to be any one 
criterion by which we can judge whether a kidney will excrete the 
pyelographic medium with sufficient rapidity to fill the pelvis with a 
solution of the necessary density. Satisfactory pyelograms have 
been obtained in a patient whose kidneys failed to concentrate 
above 1008. The inulin clearance test, which is the best measure of 
the integrity of the glomeruli, should parallel the output of those 
pyelographic media, such as skiodan and neoiopax, which are be- 
lieved to be excreted by the glomeruli. Yet in two individuals with 
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inulin clearances of 67 and 67, the pyelograms were better than in 
persons with clearance tests of slightly higher figures (69, 71, 72). 

So far as can be ascertained from this small series of observa- 
tions, it would seem that the output of phthalein is the most reliable 
measure as to the ability of the kidney to excrete urographic media. 
This appears to be so whether the skiodan group or the diodrast 
group is used. This conclusion is similar to that reached by Braasch 
and Emmett. As between the two groups of urographic media we 
have found no striking difference in the amount excreted. 


SUMMARY 


The data obtained from a series of individuals with severely dam- 
aged kidneys have been analyzed in the attempt to learn which tests 
of renal function will tell us whether intravenous urography may 
be expected to give satisfactory results. We have found two in- 
stances in which satisfactory pyelograms have been obtained in 
kidneys that were unable to concentrate above 1008 and 1009. 
Adequate excretion of the medium may be obtained when the blood 
non-protein nitrogen is as high as 50 mgs. per cent. 

The most constant indication of the inability of the kidneys to 
excrete urographic media in sufficient concentration to cast a shad- 
ow has been a low phthalein excretion. Kidneys with a phthalein 
output which is less than one-third normal are very unlikely to give 
satisfactory results with intravenous urography. 
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DISCUSSION 


Dr. T. Leon Howarp (Denver, Colo.): I want to discuss Dr. 
Mertz’s paper on chyluria by giving you the history of a patient I 
saw in 1928. As he is still living I cannot show you his autopsy 
report. He certainly did not have a tumor of the thoracic duct or 
any of the lymphatics as far as we could discover. 

The patient was a thirty-five-year-old Japanese. He had ex- 
creted chyle in his urine for about twenty years. He came to see 
me from his home in Pueblo, Colorado, for a diagnosis and for 
assistance because he had begun to lose weight. Every known test 
was done on him to determine the causative factor. His blood was 
examined at all hours, both day and night, in search for filaria, but 
to no avail. On cystoscopic examination chyle was found coming 
from his left kidney. The patient passed out fats as quickly as they 
were fed to him. If he were given a piece of butter, practically all 
of it was in his urine before he could be gotten on the cystoscopic 
table. 

There was nothing left undone in this case to complete the diag- 
nosis both as to cause and effect. Pyelograms were made using a 
12 per cent solution of sodium iodide. 

Figure 1 is a pyelogram using 5 c.c. of the solution, and, as you 
can see, it seems to be a normal pyelogram. 

Figure 2. A few of the lymphatics began to show in the left 
renal area when 8 c.c. were injected. 

Figure 3 reveals fifteen to twenty well filled lymph channels leav- 
ing the left kidney pelvis and one looks as though it leaves the 
ureter, but all are headed for the receptaculum chyli. Twelve cubic 
centimeters of the solution were used to make this pyelogram. 
There are a few buds springing from the right renal pelvis as 
though the lymphatics on that side were patent at one time also. 

The question of how to cure this patient still remained, because, 
as I have stated, he was losing weight. Dr. Barringer said, “Do a 
nephrectomy.” If this patient had not recovered as he did, I had 
intended to destroy all the lymphatics of the kidney by surgery, but 
not take the kidney out. Interestingly enough, when we were work- 
ing on this case I told an assistant to inject a one-fourth per cent 
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solution of silver nitrate in the left kidney pelvis, but he misunder- 
stood and injected a 4 per cent solution. As you can well imagine, 
the patient had rather severe kidney colic for a few hours, but from 
that day to this he has not passed any chyle in his urine. 


Dr. Witt1aM F. Braascu (Rochester, Minn.): I would like to 
call attention to the fact that the renal lymphatics often can be vis- 
ualized in the retrograde pyelogram when there is no clinical evi- 
dence of lymphatic disease or chyluria. In fact, they are visualized 
quite often in the course of routine pyelography. 

I would like to call attention to two cases of chyluria which were 
observed at The Mayo Clinic which were apparently cured by using 
forcible intrapelvic pressure with boric acid and nothing else. Fol- 
lowing forcible overdistention of the renal pelvis the chyluria 
stopped permanently. The use of an irritating substance such as 
silver nitrate is apparently unnecessary. 

I agree with Dr. Smith that often it is impossible to obtain a 
satisfactory visualization in the excretory urogram because of in- 
sufficient renal secretion. It is seldom possible to obtain visualiza- 
tion of the renal pelvis in the excretory urogram when the blood urea 
is as high as 70 mg. It may be difficult to get good visualization 
when the blood urea is 60 mg. The cause of the renal insufficiency 
is also a factor in the visualization, depending on whether it is 
caused by back pressure or by disease involving the secretory ele- 
ments of the kidney. In case of renal stasis visualization of the 
renal pelvis may be delayed until an hour or more after intravenous 
injection of the dye. 

In spite of the fact that Dr. Emmett and I were under the im- 
pression that dye excretion and degree of visualization in the excre- 
tory urogram were parallel with phthalein excretion, nevertheless, 
occasionally there is a wide difference. This was illustrated in a 
recent case which came under my observation. The patient had a 
large hydronephrosis on one side, which was clearly visualized in the 
excretory urogram thirty minutes after dye injection. On the other 
side there was also good visualization of the renal pelvis, although 
it was smaller than normal and was situated close to the spine. 
These data called our attention to the possibility of an atrophic pye- 
lonephritis. However, the concentration of the dye in the excretory 
urogram was almost as good as in the other kidney. We then made 
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a differential phthalein test and found that there was only 4 per 
cent secreted from the left kidney in the thirty-minute period. The 
test was repeated with similar results. It must be stated, therefore, 
that in occasional cases the concentration of the dye in the excretory 
urogram may be misleading as to renal function and should be 
checked up in doubtful cases with a differential phthalein test. 


Dr. Howarp Jeck (New York, N. Y.): I merely want to ask 
Dr. Deming and his associates whether or not they have seen a 
patient or heard of any patient where anuria, presumably from ob- 


struction, occurred as long as a month or more after the drug had 
been discontinued. 


Dr. JoHNn K. Ormonp (Detroit, Mich.): I wish to say a word 
in reference to Dr. Deming’s paper. We have seen one case of 
anuria following the use of sulfapyridine at our hospital. Sulfapy- 
ridine was used very extensively for pneumonia, bringing the mor- 
tality statistics down tremendously. The year before we started 
using the sulfapyridine, the mortality was about 38 per cent and 
the first year we used it, it fell to 8 per cent. 


We have seen only one case of anuria and that was a patient 
about three or four months pregnant, who had a lobar pneumonia 
and was given sulfapyridine. She became anuric and cystoscopy 
was performed twice, without any obstruction being found in the 
ureters. The capacity of the pelves seemed to be normal. We did 
not make pyelograms. We washed out with warm normal saline 
solution and never found any crystals. After about a week the 
anuria resolved and the patient went on very gradually excreting 
more and more urine. No crystals were found in the urine. We 
wondered whether the anuria was due to blocking of the tubules 
in that case. The patient had a rather peculiar terminus to the 
episode. She aborted, then had pneumonia on the other side and, 
of course, sulfapyridine could not be used. She finally recovered, 
although the last I heard there was-still considerable reduction in 
kidney function. Whether there was a chemical nephritis or 
whether there was a blocking of the tubules remains uncertain. 

In connection with Dr. Smith’s paper, although this is a little off 
the subject, I wish to say a good word for the use of pitressin in 
the preparation of these patients. With us it has become almost a 
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routine to use an injection of pitressin before taking either routine 
urinary tract pictures or pyelograms. Giving a half ampule of pi- 
tressin hypodermically an hour before and another half ampule a 
half hour before the picture, clears up the gas so we do not get 


disturbance from it. I should be interested to know how widespread 
this custom is. 





























Dr. Epwin Davis (Omaha, Nebr.): I cannot compete with 
Leon Howard. If it is of any interest to you, however, although I 
have never obtained any chyle through the left ureteral catheter, I 
once obtained bile through the right ureteral catheter, this being in 
a case of spontaneous ureteroduodenal fistula resulting from peri- 
nephritic abscess. 





Dr. Georce R. LiverMorE (Memphis, Tenn.): One thing I 
think should be emphasized in this discussion is that the general 
surgeon and the medical man are relying too much upon the fact 
that the excretion of the dye indicates the function of the kidney. 
As we all know, that is not true and it is particularly brought out 
in these papers that it does not always mean good function when 
we get a good pyelogram. That, therefore, should be brought out 
more forcibly in this discussion. 


Dr. H. O. Mertz (closing): There is just one word of caution 
concerning the question of nephrectomy in chyluria that the clinical 
histories indicate. That is that chyluria, it is peculiarly true, in the 
reported instances is not a constant thing in so far as its source is 
concerned ; that you can have chyluria from one kidney at one time 
and from the other kidney at a subsequent time. In our patient, 
we had a bladder source of the chyle, and we had three points of 
entrance of the chyle into the bladder and at no time did we ever 
see chyle coming from any two at the same time. We saw it com- 
ing from each of the three at different intervals. 


There are reports in the literature of instances of bilateral renal 
chyluria, but a report of chyle coming from both ureters at the 
same time must be rare. So I think when it comes to a matter of 
chyluria, we had better be a little careful in the study of our patient 
before we do a nephrectomy. 
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I want to answer Dr. Ormond’s question concerning the occlusion 
of the tubules in sulfapyridine anuria. We have had one child at the 
Riley Hospital who died with an anuria to whom had been given 
sulfapyridine for_a pneumonia who had many of the collecting 
tubules (not the convoluted tubules) occluded with sulfapyridine 
crystals. The pathologist was not ready and did not state that he 
felt the fatality was entirely the result of the occlusion because there 
were many collecting tubules that were not occluded. This child 


had an anuria and died and had the presence of the crystals in the 
collecting tubules. 


We have used pitressin in intravenous urography a great deal 
and I want to say just a word of caution. In the use of it in chil- 
dren we have had some very unpleasant reactions and experiences 
with pitressin, in preparing the patients for intravenous urography. 
While we have had no fatalities, some of our experiences from its 
use justify a word of caution. 


Thank you very much for your discussion! 


Dr. CiypE L. DemiNG (closing): In answer to Dr. Jeck’s ques- 
tion, I may say that I don’t know of any case that has been re- 
ported in the literature of an obstruction months after the therapy 
with this drug. 

With regard to Dr. Ormond’s question, we had an autopsy on 
our third case which showed no crystals in the pelves, but there were 
clots of blood in the pelves. The tubules did show blood and crys- 
tals; so I think there is a realm of possibility that one might expect 
anuria with crystals obstructing the tubules. 


There are two or three points which I would like to emphasize. 
First is the realization of the dangers in the use of this drug. Per- 
haps there are many cases of complete anuria which are not report- 
ed in the literature. The second point is that anuria can be antici- 
pated by the appearance of a little pain in the kidney regions, oc- 
currence of red blood cells in the urine, and diminution in the 
amount of urine secreted. 


Third, I believe that death can be prevented by cystoscopy, ca- 
theterization of the ureters, and canalization of the ureters where 


there is a complete obstruction due to the plugging of the ureters 
with these crystals. 
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Fourth, there is nothing that we can give by mouth, as far as we 
know, which will dissolve these crystals once they have completely 
plugged the ureters. 

The fifth point which I think is interesting, and one which some 
of you might raise is: Will ureters, once completely obstructed, 
rid themselves of the crystals? Will they rid themselves of the 
crystals, if both become obstructed? I doubt if they will rid them- 
selves voluntarily of the crystals; but, if only one is obstructed, 
the other one ‘will throw out the crystals, as was demonstrated in 
the case of the child reported. How long it took, we do not know, 
but that ureter apparently cleared up by itself. 





PRIMARY TUMOR OF THE URETER 
COMMENTS ON THE LITERATURE AND REPORT OF A CASE 


ARTHUR HILTON PAINE, M.D., and M. D. EVANS, M.D. 
Rochester, New York 


Primary tumor of the ureter is acknowledged to be a rare disease. 
The first acceptable case was reported in 1878. To 1900 but eight 
cases were added. These all were from autopsy. The ensuing three 
years produced a total of but fifty-one cases, as collected and re- 
ported by Rousselot and Lamon."* In 1938 Foord and Ferrier® col- 
lected 139 cases, including seven of their own. Higgins® added five 
cases in the same year. Recent reviews of the literature, analysis of 
reported cases, additional case reports, diagnostic suggestions and 
criteria for treatment have been made by Scott** and Lazarus,’ both 
in 1934, and by Rusche and Bacon,” Foord and Ferrier* and Hig- 
gins,® all in 1938. 


Obviously, fully informative literature is available on the sub- 
ject and this presentation will avoid again covering the ground. In 
reviewing practically the entire literature upon the subject several 
interesting facts are observed and agreed upon by the recent writers. 
The advanced stage of the disease, with extensions and metastases, 
that is reached before diagnosis or before treatment is instituted, 
is strikingly evident; in fact, many of the accepted cases are from 
the autopsy table. One is appalled by the mortality. We have not 
seen previous comment upon the thinness of the ureteral wall, the 
source of the tumor, as a factor in the above findings. 

While all manner of terminology has been used to describe the 
histology and classify primary tumors of the ureter, the following 
simple classification seems to suffice: 

1. Papillary carcinoma, graded from minute single pedunculated 
Grade I type to the advanced infiltrating type still showing papillary 
structure. 

2. Solid non-papillary squamous cell tumors. 


They all conform to the various types and stages of tumors of 
the bladder. Extensions and metastases also conform to those ob- 
served from bladder tumors. 
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Primary tumors of the ureter are chiefly papillary and in their 
early stages probably offer no higher degree of malignant resistance 
to curative measures than those of the kidney pelvis or bladder. 
However, as compared with the bladder or kidney pelvis the thin, 
delicate wall of the ureter offers but a slight barrier to extension to 
contiguous structures or metastases. 

Harris’ states: 


“When one considers the lymphatics of the bladder one would ex- 
pect a high percentage of clinical cures if the diagnosis could be made 
reasonably early. The lymphatics are few in number with one plexus 
in the deep mucous coat and one in the muscular layer. The sub-epithe- 
lial portion of the mucous membrane of the bladder contains no lym- 
phatics whatever (Sappey).” 

Conversely, the ureter travels through a rich lymphatic network, 
has a liberal intrinsic supply and offers a very thin barrier of sub- 
mucosa and muscularis from the mucosa, the source of the tumor. 


The opportunity for recognition in the early stage, provided by 
the fortuitous occurrence of hematuria, or symptoms of obstruction, 
presents itself so rarely that it is not strange advanced stages of 
tumor evolution are observed or that extension and metastases be- 


yond the thin ureteral wall are encountered both upon the surgical 
and autopsy table. 


The increasing number of case reports of primary carcinoma of 
the ureter in the past five years is probably not due to the increase 
in the occurrence of the disease but rather to the improvement in 
facility for urologic diagnoses ‘and the alertness of the urologists to 
recognize the early manifestations. 


It is hoped that the presentation of this relatively early case, 
diagnosed pre-operatively, and the discussion of the symptoms and 
diagnostic features peculiar to the disease, may create an awareness 


of its potentiality. Each writer has added a new diagnostic sign or 
procedure. A résumé seems fitting. 


1. Hematuria (70 per cent of cases) is the most important and con- 
stant symptom. The following specific modes of occurrences are con- 
sidered highly suggestive of ureteral tumor: 


(a) The cystoscopic observance of continuous, rather than physio- 
logic intermittent jets of hematuria from one ureter; 


(b) Profuse bleeding, initiated by an obstructed ureteral catheter ; 
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(c) Bleeding appearing from the ostium, around, as well as through 
the catheter ; 


(d) If the tumor is low in the ureter and can be passed by the 
catheter, hematuria may persist around the catheter while clear 
urine from the pelvis comes through it. 


2. When the ureteral catheter is obstructed and stone or stricture 


are disproved by wax bulb and roentgen studies, ureteral tumor should 
be considered. 


_ 3. Simple hydronephrosis and hydro-ureter to an abrupt obstruction 
in the ureter, not otherwise explained, suggests ureteral tumor. 


4. An ureterogram showing a bizzare distortion indicates tumor. 


5. As in our case, a soft, small ureteral catheter may coil around or 
pass in an eccentric manner by the tumor. 


6. Fragments of tumor tissue may be found in the urine following 
attempted ureteral catheterization. 


7. The observance of tumor tissue presenting from the ureteral 
orifice or bulging of the ostium and surrounding mucosa. One of us 
(A.H.P.) saw this picture, complicating other pathologic changes in the 
bladder, over twenty years ago and failed to recognize it. 


8. Pain is a prominent symptom (60 per cent of cases). It most 
frequently arises as a result of ureteral obstruction. It is manifested by 
symptoms of hydronephrosis or ureteral colic. Pain of any character 
or location may arise from extension or metastases. 


9. Tumor located usually in the loin is due to the obstructed hy- 
dronephrotic kidney. Advanced ureteral tumor may be palpated ab- 


dominally. If low in the ureter it may be palpated through the perineal 
orifices. 


One cannot fail to be impressed by the tremendous mortality re- 
ported by all authors. Foord and Ferrier® find but three cases sur- 
viving eight years. Scott’s review**. finds recognized extension or 
metastases in 50 per cent of sixty-one cases. It would seem that 
most of the remaining 50 per cent must have unrecognized secon- 
dary invasion. This calls not only for alertness for early recogni- 
tion but for serious consideration of surgical treatment. Given an 
early diagnosis and a good surgical risk nephro-ureterectomy is de- 
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manded. The entire ureter, including the intramural portion and a 
cuff of bladder mucosa surrounding the ureteral ostium, should be 
removed. However, the reports of operative procedures employed 
in many cases, either undiagnosed pre-operatively or showing clear 
evidence of gross extension or metastases beyond the ureter, reflect 
no credit to urologic surgery. When the condition is recognized, 
careful pre-operative study will classify the case as one for radical 
or palliative surgery. A consideration of the location and extent of 


the tumor and the age and condition of the patient will rule out the 
inoperables. 


Extensive, hopeless procedures should be abandoned, at least 
after exploratory confirmation. Pain caused by hydronephrosis 
should be relieved by simple nephrectomy. If it is important to con- 
serve renal function, nephrostomy will serve. 


Following is the report of our case in somewhat condensed form: 


CASE REPORT 


Mrs. C. C., aged fifty-seven, housewife, referred by Dr. D. M. Jen- 
kins, on October 18, 1938. Two sisters had died of cancer. The patient 
had had a panhysterectomy in 1927. Since this operation she had no- 
ticed urinary frequency, nocturia and urgency. She had had a constant 
throbbing headache for the past two years. Two weeks before coming 
to us she had a severe sore throat, at which time she thinks the urine 
contained blood. Six and three days previous she noted blood stains on 
her clothing. 

The heart showed a slight left enlargement, blood pressure was 160/ 
75; there was tenderness anteriorly over the right kidney, the lower 
pole of which was palpable three fingerbreadths below the costal mar- 
gin. Blood studies showed a sugar of 168 mgm., a non-protein nitro- 
gen of 48 mgm. and a creatinine of 1.6 mgm. per 100 c.c. of blood; 
red blood count 3,730,000; white blood count 8700; Hb (S) 70 per 
cent, polymorphonuclears 78, lymphocytes 20. Catheter urine was 
slightly hazy, pH 6.8, specific gravity 1.003, no sugar, very faint trace 
of albumin; 12 to 15 pus cells and 6 to 8 red blood cells per high power 
field. Stained sediment showed an abundance of colon bacilli. 

Cystoscopy showed a diffuse, chronic cystitis, with cystic degenera- 
tion of the internal sphincter and a moderately severe chronic, granu- 
lar urethritis. Both ureteral ostia were normal in location, appearance 
and mobility. Clear urine was ejected in normal jets. The flat KUB 
plate showed no abnormalities. 

On November 30, 1938, about six weeks after the initial examination, 
the patient had gross hematuria. Cystoscopy now showed a marked im- 
’ provement of the urethro-cystitis. A constant trickle of slightly blood 
stained urine appeared from the right ureteral ostium. An ureteral ca- 
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theter passed readily to the left pelvis and yielded a clear normal urine. 
On the right side the catheter was obstructed 12 centimeters from the 
ostium. Quite sharp bleeding, with clots, appeared at the orifice around 
the catheter but nothing was obtained through it. Differential function 
was not done. Stereoscopic films showed a catheter to the left pelvis in 
a normal course; the right was obstructed and looped at the level of 
the first sacral segment. 

On December 5, 1938, intravenous urography showed equal concen- 
tration in both pelves, a normal left pyelo-ureterogram, a first degree 
right hydronephrosis, with a dilated ureter to the pelvic brim, below 
which point there was no ureterogram. At a repeat cystoscopy a No. 9 
Fr. graduate x-ray catheter was passed 12 centimeters, where there was 
obstruction. When partially withdrawn and diodrast injected, imme- 
diate sharp pain interdicted further injection. There was no evidence 
of metastases. The patient insisted upon deferring the advised opera- 
tion until after Christmas. On December 20 she returned appearing 
acutely anemic, having had two massive hemorrhages. 


Through a loin incision a small, first degree hydronephrotic kidney 
was removed with ureter intact. Through a Gibson exposure the lower 
ureter showed a fusiform mass, 45 x 23 mm., at the brim of the bony 
pelvis. It was attached by a narrow fibrous band from its posterior 
surface to the iliac vessels. Because of exsanguination by the pre- 
operative bleeding it was felt justifiable to leave the intramural ureter 
and fulgurate it transvesically later. No enlarged iliac glands nor other 
evidence of extension was demonstrable. 


After a normal convalescence the patient was not again seen until 
March 21, 1939, when she stated the headache of two years’ duration 
had ceased. Her general condition was excellent. From March 28 to 
April 13 she received 4500 roentgen units of deep therapy. On April 
12, 1940, she showed no untoward symptoms and urine analysis was 
normal. Blood pressure was 146/94. 


Pathologic description of the specimen was as follows: 


Gross. Pathology of Kidney.—95 x 50x 30 mm., wt. 80 gms. Very thin, trans- 
parent, easily stripped capsule—smooth granular, fibrotic cortex, 4-7 mm. in 
thickness. Moderate hydronephrotic pelvis and ureter for 125 mm. to an ovoid 
mass 45x 23x 20 mm. filled with a villous tumor with no evidence of extra- 
ureteral growth. 


Histology.—The kidney showed cloudy swelling with lymphocytic infiltration 
and interstitial medullar fibrosis. 

The tumor itself consisted of a central core of fibrous connective tissue with 
blood vessels and small round cell infiltration. The tumor was composed of 
cubical or elongated ovoid and spindle-shaped cells radiating outward from 
the central core or stem. The nuclei were generally oval or elongated oval in 
outline and the chromatin skein was delicate and each nucleus had normal nod- 
ular thickenings in one or more places, as was seen especially well with Heiden- 
heim’s stain. In some areas the spindle cells formed whorls of three or four 
layers of cells surrounding one, two or three cells larger than the average, ap- 
parently having the same origin. No mitosis was seen and hyperchromatic 
changes were not found. 
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The above report is from our local pathologist. A liberal section of 
the tumor was sent to the Army Medical Museum and Colonel Ash 
reports carcinoma, papillary, infiltrating, Grade II, of the basis “that 
the tumor has broken through its basement membrane. . . though it 
has occurred well out in the stalks and does not necessarily mean that 
there has been actual invasion of ureteral tissue. ‘The general cytology 
of the tissue is reasonably benign.” 


REFERENCES 


Coston, J. A. C.: Bull. Johns Hopkins Hosp., 50 :361-368, (Dec.) 1934. 

CouNSELLor, V. S.: Proc. Staff Meet. Mayo Clinic, 1] :143-144, (Feb.) 1936. 

Foorp, A. G., and Ferrier, P. A.: Jour. A.M.A., 112:596, (Feb.) 1939. 

Grteert, J. B.: Urol. and Cutan. Rev., 40:191-195, 1936. 

Harris, Aucustus: N. Y. State ‘Med. Jour., 39:1603, (Aug.) 1939. 

Hicatns, C. C.: Ann. Surg., 108:271, (Aug.) 1938. 

Hoset, M.: Ztschr. f. Urol., 30:483-487, 1936. 

Hurran, F. W.: Am. Jour. Surg., 26:550-560, (Dec.) 1934. 

Lazarus, J. A.: Ann. Surg., 99:769-795, (May) 1934. 

Matué, C. P., and DELAPENA, Emiio: Calif. and West. Med., 42 :357-363, 
(May) 1935. 

RousseLot and LAMon: Surg., Gynec. and Obst., 50:17, 1930. 

RuscuHe, Cart and Bacon, S. K.: Jour. Urol., 39:319, (March) 1938. 

Scott, W. W.: Surg., Gynec. and Pang 58 :215-227,-*(Feb.) 1934. 

Taytor, W. N., and K’aretin, c. Trans. N. Cen. Br. Am. Urol. Assn., 
40-48, (Sept.),. 1936.. 


id 


SORNAUAWN 


— et 
cd a a 





LONGEVITY FOLLOWING URETERO-INTESTINAI. 
ANASTOMOSIS 


WITH REPORT OF CASES 


A. R. STEVENS, M.D. 
New York City 


In comparing the various operations for diverting the urinary 
stream above the bladder, one considers the relative immediate 
risk, the comfort and satisfaction to the patient, and the probable 
length of subsequent life offered by each method. An attempt has 
been made recently to learn something of the life expectancy of pa- 
tients whose ureters have been placed in the bowel by surgery, 
regardless of the technic. Many reports in the literature are of- 
fered primarily for the purpose of introducing a new method or a 
variation of an old one. Hinman and Weyrauch reviewed the ex- 
tensive literature concerned with transplantation of ureters to the 
bowel, and found more than sixty surgical technics, the underlying 
principles of which they reduced to eleven groups. Of 740 patients 
reported with various types of uretero-intestinal anastomosis, the 
mortality was about 30 per cent; 490 of these were for non-malig- 
nant conditions and showed a mortality of 20 per cent. There is 
probably a preponderance of failures over successes among un- 
reported cases, hence the real immediate mortality must be higher 
than indicated above, but for surgeons operating on the larger 
groups of cases, the figures are definitely lower. To secure a fair 
judgment of the subsequent outlook, to learn the influence of the 
operation on life expectancy, obviously only those individuals with 
no known malignancy should be considered, and perhaps tubercu- 
losis should also be excluded. Unfortunately, most results of opera- 
tion are reported within a year, and later data are only rarely of- 
fered. Hence, true longevity figures are not available. 

I have found reports of thirty-eight patients with ureters placed 
in the bowel for non-malignant conditions, who had lived ten or 
more years, and eleven of these had lived twenty or more years 
following operation (two over thirty years). Two more records are 
here added to the latter group (making thirteen which. are pre- 
sented in a table), and résumés of my brief series of anastomosis 
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cases are appended. Curiously all but one of the thirty-eight pa- 
tients reported in the literature living over ten years were operated 
upon because of exstrophy of the bladder ; one woman operated upon 
because of vesico-vaginal fistula was living eighteen years later. 
Two of the women operated upon for exstrophy survived later 
cesarean section. 


TABLE I. URETERO-INTESTINAL ANASTOMOSIS 
Patients Living Over Twenty Years (all had exstrophy of the bladder) 


Years after 
Operator Operation Type of Operation 


Stiles 30 Stiles: ureters enter puncture 
wounds; part of ureters de- 
pressed in bowel wall, neigh- 
boring bowel wall sutured over 
ureters. 





Ureters enter bowel through 
puncture; catheter in ureter 
one day post-op. 





Middleton Coffey I 

Peters Peters (Bergenhem) 

Starr Peters (Bergenhem) 

Coleridge Peters (Bergenhem) 

Allison ? ? 
Bangerter Like Coffey I ; 
Grey Turner ? ? 

R. Falk Peters (Bergenhem) Living 
E. Ester ? Living 
G. R. Fowler Fowler: ureters attached to | Living 


flap of bowel mucosa; ureters 
placed in submucous position 








Stevens Bergenhem Living 





One is encouraged by the fact that none of the twenty-seven 
patients in-the ten to twenty year group is reported as dead, al- 
though the original records were not always found by me. Of the 
eleven patients who lived over twenty years after operation, only 
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two are recorded as dead—one had pneumonia, but in both there 
was demonstrated upper tract infection. Statements concerning 
the status of the living are usually vague; not enough data concern- 
ing renal function tests are given to be very helpful, although oc- 


casionally urea nitrogen or non-protein nitrogen of the blood is said 
to be normal. 


It seems probable that most, if not all, kidneys whose ureters 
empty into the bowel, become infected. This, often exaggerated by 
the associated dilation of ureter and pelvis due to obstruction at 
the site of anastomosis, is the serious result to be feared. Forma- 
tion of renal calculi is relatively frequent, and this may hasten renal 
damage. If the patient weathers the infection the first years with- 
out serious renal damage, the life expectancy seems good, and the 
outlook after ten years seems particularly promising. The better 
technic of recent years should reduce the number of serious infec- 
tions and the amount of obstruction, thus offering even better pros- 
pects. On the other hand, it is amazing how many patients with 
definitely dilated ureters and probable infection of the upper urinary 
tracts (and even with renal calculi) live for many years with but 
slowly decreasing renal function. Apparently the ureteral and 


pelvic dilation may progress very slowly or not at all, as noted in 
Case 6 of my series. 


Before recording my own experiences, I wish to offer observa- 
tions concerning a patient operated upon over forty-three years ago. 


A man, forty-eight years old, came to New York Hospital in Feb- 
ruary, 1939, because of persistent cough. He was referred by the medi- 
cal department to our Urological Service for examination. The patient 
had exstrophy of the bladder, but had passed all urine through the 
rectum since the age of six years, when he had been operated upon by 
the late George R. Fowler of Brooklyn. Radiograms disclosed a large 
staghorn calculus in the right kidney. Excretory urograms were made; 
there was slight excretion of the radio-opaque material from the left 
kidney in five minutes, and a fairly good output after one hour (Fig. 
1), but none from the right kidney was evident on any of the films 
exposed at intervals up to two hours. There was marked dilation of 
the left ureter and pelvis. The urea nitrogen of the blood was 40 mgm. 
per 100 c.c. The patient looked and felt well, except for the trouble- 
some cough of chronic bronchitis. I called at the man’s home on Feb- 
ruary 20, 1940, but he was at work! The chief complaint was the 
cough, which frequently induced vomiting and woke him up every two 
hours at night, when he wculd empty the rectum of urine. In the day, 
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intervals between urinations were two to three hours, rarely four, and 
the control was good. Thus we know that this man, whose ureters were 
transplanted to the bowel at the age of six years, is alive and able to 
work, forty-three years and 5 months later. He is married, and the 
father of two children. 

The operation was performed on September 20, 1896, and is de- 
scribed with good illustrations in Dr. G. R. Fowler’s “Treatise on 


Fig. 1. Stag-horn calculus in right 
kidney ; marked hydronephrosis on left 
side. Exposure made over forty-two 
years after operation. 


Surgery,” published in 1906; the original report may be found in the 
American Journal of the Medical Sciences, March, 1898. An incision 
7 cm. long was made on the anterior wall of the rectum down to the 
submucosa, and the musculature dissected outward on each side. In 
the lower half of the exposed area, a tongue-shaped flap of mucous 
membrane was incised, so that its base was near the middle of the 
wound. The end of the tongue was turned upward and sutured to the 
base of the flap, thus making a valve with mucosa on both sides. The 
ureters had both been dissected free previously and cut across near the 
bladder. These were now stitched to the flap, which was then dropped 
into the rectal lumen. The hole in the mucous layer. was closed by 
suture, and the two ureters were placed in a submucous trough 3 cm. 
long at the upper part of the original 7 cm. incision. Finally the muscle 
and serosa layers of the bowel were brought together. It was thus 
sought to combine protection of the intrarectal portion of the ureters by 
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a flap-valve, with such advantage as derives from the submucous posi- 
tion of the ureters passing through the bowel wall. 
For assistance in identifying the patient and for giving us references 


to his father’s work, I acknowledge the courtesy and kindness of Dr. 
Russell S. Fowler, who witnessed the operation. 


SUMMARY 


1. Reports of only thirty-eight patients who have survived 
uretero-intestinal implantation for non-malignant condition are 
found in the literature; eleven of these had survived more than 
twenty years. Two patients recorded in this paper bring the figure 
to thirteen. The number who have lived so long following this 
operation is probably much larger, though unrecorded. 

2. All but one of the thirty-cight patients referred to were vic- 
tims of exstrophy of the bladder. 


3. The report of a man living over forty-three years after op- 
eration, done by the late George R. Fowler, is given. 


4. Bricf summaries of the seven patients whose ureters were 
placed in the bowel by the author, for incontinence due to non- 
malignant conditions, is appended; two died after six years of life; 
the others are living four to twenty-nine years after operation. 


AUTHOR’S CASES 


Case 1—E. S., Jewish, male, sixteen years old, with extrophy of 
the bladder, was operated upon in April, 1911 (reported in detail in 
1916). Both ureters were placed in the rectum, extraperitoneally, by 
the method of Bergenhem.* The patient has married twice, but has 
had no children, has worked at various “white collar” jobs and has 
been self-supporting. There have been two episodes of fever with pain 


in the left flank, requiring bed care. Otherwise the general health 
has been good. 


In September 1937, the non-protein nitrogen of the blood was 38 
mgm., creatinin 1.5 mgm. per 100 c.c. of blood; a phenolsulphone- 
phthalein test was made and 25 per cent recovered in one hour in urine 
obtained from the rectum. Intravenous pyelograms indicate some 
dilation of the right upper urinary tract, and marked hydronephrosis of 
the left kidney (Fig. 2). 
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The man was seen in June, 1940, more than twenty-nine years after 
operation, and he looked and felt well; he urinates at intervals of 
three to four hours, day and night, and has good control. Occasionally 
he experiences a little pain in the left kidney area. 





Fig. 2. Case 1. Excretory urogram. 


Case 2.—S. C., Jewish, male, twenty-two years old, entered Bellevue 
Hospital August 3, 1931. He had had six operations aimed at closure 
of an exstrophied bladder and construction of a sphincter muscle. The 
former was achieved, but urine was leaking constantly through a 
sinus on the dorsum of the penis. Cystoscopy was performed; the 
bladder mucosa was seen to be about normal, and both ureters were 
easily catheterized; there was no infection of either kidney; the right 
had slightly better function than the left, as indicated by urea per- 
centage and indigo-blue output; the verumontanum was easily seen. 
Intravenous pyelograms were clear and the pelves and calices normal 
on both sides; ureters not visualized. Under spinal anesthesia, it was 
found that the bladder would hold 180 c.c., and hence an attempt was 
made by me to construct an internal sphincter. This operation failed 


to give urinary control, and the patient was sent to the country to 
recuperate. 


On October 23, 1931, the right ureter was transplanted to the rectum 
by the Coffey I method ; the lower end of the severed ureter was seared 
with coagulating current before placing it in the bowel. The wound 
was closed tight. Three days later, there was evisceration following 
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hard coughing; the bowel was reduced under spinal anesthesia and 
the wound resutured and supported with wide adhesive straps. 


On December 11, 1931, the left ureter was placed in the anterior 
rectal wall, extraperitoneally, by Bergenhem’s method; this was diffi- 
cult and unsatisfactory because of the great amount of scar tissue 
present. Four days later, there was again evisceration through the 
original abdominal scar ; it was remedied with little difficulty. The left 
ureter pulled out of the rectum, with resulting leakage of urine. 


On February 11, 1932, a left oblique incision was made in the lower 
abdomen and the ureter exposed extraperitoneally and cut off low in the 
bony pelvis. The distal end was tied and the proximal end cauterized. 
The latter was brought through the peritoneum and implanted intra- 
peritoneally by the Coffey I technic into the sigmoid. There were no 
further mishaps, and the patient was discharged from hospital on 
March 5, 1932, emptying the bowel at intervals of three hours or less. 
The non-protein nitrogen was normal and phenolsulphonephthalein out- 
put was 20 per cent and 5 per cent for the first two half-hour periods. 

Two years later, the patient was driving a taxi and holding urine 
three to four hours by day and voiding either not at all or only once 
at night. He occasionally wet himself at night, but in the day time 
only with coughing. There were two attacks of right epididymitis, in 
1932 and in 1937. In October, 1937, urinary frequency became more 
marked, there was no output of phenolpthalein in one hour, and the 
non-protein nitrogen was 45 and creatinin 2.5. 


On April 22, 1938, the patient was readmitted with chills, fever and 
sharp pain in the right flank of ten days’ duration; he was voiding 
about every hour. Right nephrostomy was done for pyelonephritis, and 
but little renal cortex was found. The patient died twenty-four hours 
later. 


Autopsy showed right empyema, fibropurulent pericarditis, acute 
vegetative endocarditis and bilateral pyonephrosis. A small calculus 
was present in a lower calix of right kidney; the right ureter was 1 
cm. in diameter and thickened, with no strictures at orifice. which read- 
ily admitted a probe to the rectum. The left kidney showed similar but 
less marked changes (but no calculus); left ureter was similar to 
right, with slight narrowings 6 cm. from the sigmoid and at its inser- 
tion in the bowel—a probe passed the lower stricture with difficulty. 
Thus, this man died primarily of urinary tract infection, more than six 
years after his last uretero-intestinal anastomosis. 


Case 3.—H. H., colored, male, forty-nine years old, entered Bellevue 
Hospital June 26, 1926, because of incontinence of urine which had 
existed since an operation for stricture twelve years earlier. Subse- 
quently there had been a perineal operation for multiple fistule, and 
much urethral treatment with no improvement of urinary control. The 
patient entered the hospital with muliple perineal fistule exuding pus, 
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and much scar from previous operations and infections. In July, 1926, 
external urethrotomy was done, with excision or incision of all fistulous 
tracts and drainage of a prostatic abscess. Exploration five weeks later 
showed much of the bulbous urethra missing. 


On December 17, 1926, the left ureter was transplanted to the rectum 
by the Coffey I technic. On January 27, 1927, the right ureter was 
transplanted to the lower sigmoid by Coffey II technic. Convalescence 
was uneventful. Patient was discharged from hospital on March 16, 
1927, with normal blood chemistry, and emptying the rectum about 
every four hours. 


This patient was seen at irregular intervals. The last examination 
was November 22, 1937, nearly eleven years after operation. The non- 
protein nitrogen was 53 and creatinin 2.0 mgm. per 100 c.c. of blood; 
phenolphthalein test 10 per cent in one hour. Intravenous pyelogram 
showed faint outlines of both upper urinary tracts and some right hy- 
dronephrosis. Chief complaint was of shooting pains in the left thigh 
following a fall two years earlier. X-ray examination disclosed a com- 
pression fracture of the third lumbar vertebra. A brace was recom- 
mended by the Orthopedic Service. Nothing further was heard from 
the patient, and there has been no response to recent letters. 


Case 4.—R. C., female, Polish, twenty-eight years old, entered Belle- 
vue Hospital November 30, 1931. She had had two unsuccessful op- 
erations for vesico-vaginal fistula, and further attempts were deemed 
inadvisable. On December 18, 1931, bilateral ureteral transplantation 
of ureters to the lower sigmoid by the Coffey I technic was done 
through a midline suprapubic incision. The ends of the ureters were 
lightly cauterized by high frequency current to discourage ascending 
infection. A sterilization operation to avoid future pregnancy was done 
at the same time. Convalescence was uneventful. 

In three weeks, the patient was urinating from the rectum about 
every four hours and had good control. She was discharged from the 
hospital with the wound healed, five weeks after operation. She re- 
turned in 1937 for vaginal bleeding from erosion of the cervix, and in 
May, 1938, (six and one-half years after operation) because of slight 
vaginal discharge ; she held urine four to five hours and got up once or 
not at all at night. The phenolsulphonephthalein test showed 10 per cent 
in thirty-five minutes and 10 per cent next thirty minutes ; non-protein 
nitrogen was 35. Intravenous pyelograms showed moderate dilation of 


right ureter and pelvis and only incomplete outline of the left upper 
urinary tract. 


Case 5.—P. F., male, sixty years old, entered the .hospital No- 
vember 21, 1935, for urinary incontinence, following operations on 
the prostate. A general surgeon had done suprapubic prostatectomy ; 
the wound would not close and the patient was turned over to a urolo- 
gist. The later performed two transurethral operations, following 
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which the suprapubic wound healed, but there was incontinence. Two 
months before the patient came under my care, some operation was 
done for incontinence of urine, without success. For several weeks, we 
had the patient exercise the accessory control muscles, but only partial 
control of urine was obtained by great voluntary effort ; otherwise there 
was dripping day and night; no residual urine was present. 

On December 20, 1935, the right ureter was transplanted to the 
lower sigmoid by the Coffey I technic, through a midline abdominal 
incision. On February 4, 1936, the left ureter was similarly trans- 
planted to the descending colon, through a high left oblique abdominal 
incision. The ureter was located extraperitoneally, found to be almost 
1 cm. in diameter, and was cut across just below the promontory of the 
sacrum. The proximal end was carried through the peritoneum and an 
intraperitoneal Coffey I operation was done. The high transplantation 
was employed, to avoid the very movable and redundant sigmoid noted 
at first operation. Drainage to the distal ureteral stump was employed, 
and a second drain was placed to the site of anastomosis because of the 
large ureter encountered. Drains were rapidly removed, but there was 
some infection of the wound. Sixteen days after operation, a knuckle 
of gut appeared in the wound after a period of hard vomiting. As the 
patient was anesthetized, the evisceration became more extensive. The 
intestines were replaced and the wound closed with heavy sutures placed 
through the whole abdominal wall. There was superficial infection 
about the sutures; otherwise the subsequent course was uneventful. 


The patient left the hospital April 24, 1936, voiding through the 
rectum at three to four hour intervals, day and night. Phenolsul- 
phonephthalein test showed 20 per cent and 15 per cent the first two 
half-hour periods; non-protein nitrogen was 37. On May 6, 1937, he 
was voiding urine every two to three hours, with good control by day 
and occasional wetting of bed at night. The patient was seen in April, 
1940, at another hospital, where he had sought advice for some un- 
related ailment. He appeared in good general health, over four years 
after operation. 


Case 6.—A. S., an Italian girl, fifteen years old, sought admission to 
the hospital because of frequency of urination. (Case reported else- 
where.) Right nephrectomy was performed March 29, 1926, for tu- 
berculosis. There was no relief from frequency. In October, bladder 
ulceration was noted about the right ureteral orifice on cystoscopy, and 
clear, uninfected urine was obtained from the left ureter. Later the 
patient was treated at a sanitarium. 


In February, 1927, the remaining part of the right ureter was re- 
moved. Despite bladder treatments and more sanitarium residence, 
great urinary frequency persisted. On May 24, 1929, through a left 
rectus incision, the left ureter was transplanted to the lower sigmoid 
by the Coffey I method. The ureter was 0.8 cm. in diameter. The con- 
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valescence was quite uneventful, and the patient left the hospital on 
June 12. This girl has been se:n frequently, and has been in remark- 
ably good health since operation, supvorting herself by clerical work. 
The last tests were made in October, 1937; phenolsulphonephthalein 
output for one hour was 45 per cent; non-protein nitrogen was 34. 
Intravenous urograms show some dilation of the lower half of the 
ureter (about same) in 1929 and 1937 (Fig. 3). 


Fig. 3. Case 6. Excretory urograms (single kidney). Operation 1929. Left 
illustration made in 1930; right made in 1937. 


The patient was seen in June, 1940 (over eleven years after ureteral 
transplantation), and felt and looked well; she holds urine two to four 
hours by day, and urinates either not all or at most twice at night; 
control is perfect. 


Case 7.—L. F., male, Italian, thirty-six years old, entered the hospi- 
tal March 17, 1930, with great frequency of urination (previously re- 
ported). Two years earlier, the left kidney had been removed for tu- 
berculosis, but no relief was obtained from symptoms. 


On March 29, 1930, through a midline suprapubic incision, the right 
ureter was anastomosed to the lower sigmoid by the Coffey I method, 
The ureter was much dilated and implanted with difficulty. Convales- 
cence was uneventful, and the patient left the hospital on May 31, in 
good condition mentally and physically. Intravenous urogram made 
three weeks after operation disclosed moderate dilation of the pelvis, 
calices and ureter. Six months later, the patient was urinating only 
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four times in twenty-four hours; he had occasional slight pain in the 
right flank. One year after operation, phenolsulphonephthalein test 
showed 15 per cent recovery of dye in the first hour and 15 per cent in 
the second hour. The test was distinctly poorer the next year, and 
non-protein nitrogen was 40. 


In January, 1936, the patient spent a week in the hospital with a 
tender right kidney. Radiogram showed the presence of a dendritic 
calculus. He entered the hospital April 7, 1936, and died in coma April 
15, with non-protein nitrogen 128 and creatinin 3.3. No autopsy was 
permitted. The patient lived six years after operation. 
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CUTANEOUS URETEROSTOMY FOR THE RELIEF OF 
INTRACTABLE BLADDER TUBERCULOSIS 
AFTER NEPHRECTOMY 


EDWARD L. KEYES, M.D. 
New York, New York 


The Journal d’Urologie in 1934 published a contribution by Fres- 
nais, reporting the histories of ten patients upon whom Marion, 
during the preceding decade, had performed cutaneous ureteros- 
tomy for the relief of severe spasm of a tuberculous bladder that 
had persisted in spite of nephrectomy. A few less important papers 
followed during the next year or two and since then the subject 
hardly has been mentioned. No wonder; there is little to discuss 
in the technic of this simple operation and, as for results, its rival 
uretero-colostomy has been progressively perfected until it claims 
our attention not only as a challenge to surgical skill but also a 
promise of relief for the majority of those operated upon. 


For the treatment of cancer, cutaneous ureterostomy has less 
appeal to the surgeon than implantation of the ureter into the intes- 
tine. Yet, the cases of tuberculosis herein reported may suggest 
that, for a young person with intractible bladder tuberculosis, the 
cutaneous implantation may have more to offer than would be sup- 
posed. The operation may prolong the life of those whose tuber- 
culosis proves to be bilateral as well as those whose surviving kidney 
is sound. It is, however, for the latter especially that these cases 


suggest a benefit which intestinal implantation of the ureter may not 
surpass. 


I call to your attention the great advantage of conducting the 
aftertreatment of ureterostomy without the indwelling ureter cathe- 
ter. Thus, we avoid the leak of urine and pus that has been the 
bane of the operation. One of my patients is a surgeon whose prac- 
tice has not beeg, interrupted during the nineteen years he has sur- 
vived ureterostomy. My tuberculous patients who have been oper- 
ated upon by cutaneous ureterostomy number six. Three with no 
suggestion of tubercle in the kidney have been able to do without the 
catheter and are still alive and seemingly entirely well; three to 
nineteen years later. 
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The three with bilateral tuberculosis have required the indwelling 
catheter and have been a disappointment both to themselves and to 
me. Yet, the renal tuberculosis in the two who have been followed 
became quiescent, collateral tuberculous lesions showed improve- 
ment and one has survived ureterostomy thirteen years. 


THE OPERATION 


The operation is a simple one. Through a high inguinal incision 
over McBurney’s point, if on the right side, the ureter is picked up 
extraperitoneally, divided low in the pelvis and freed upward, to the 
kidney pelvis as often as not, until it can be brought out without 
tension and without kinking through the wound or through a stab- 
wound alongside. One centimeter or more is left protruding. Much 
of this will slough but the base should form a nipple of everted 
mucosa which will not need so much as a meatotomy thereafter. 
The ureter is fixed in, rather than drawn into, position by as few 
sutures as possible and the rest of the wound closed without 
drainage. ; 

A catheter is left in the ureter until the skin sutures are out and 
then removed in the hope that for the future the patient may dis- 
pense with it. Retention of. urine, signalled by pain and/or fever, 
is relieved by meatotomy or palliated by catheter. Those who can 
dispense with catheter may find the Bard-Whitfield cup adequate to 
keep them dry by night as well as by day. Until the skin has be- 
come immune to irritation, vaseline is applied twice a day. There- 
after, the apparatus need only be boiled twice a day and the skin 
washed as often in the bathtub. 


CASES OF BILATERAL TUBERCULOSIS 


Case 1.—(The records were lost.) This patient was operated upon 
some twenty years ago, a bilateral simultaneous cutaneous ureterostomy 
being performed. After operation acid-fast bacilli were recovered from 
each ureter. One ureter sloughed and became strictured to such an 
extent that nephrectomy was performed. The patient was lost sight of 
shortly thereafter, about two years after ureterostomy. He wore in- 


dwelling catheters and these annoyed him so that he used to clamor to 
have his bladder function restored. 


Case 2.—There was no previous history of tuberculosis. Renal tu- 
berculosis was evident in 1918. A left nephrectomy was performed in 
1925, at which time the right kidney was supposed to be sound. Severe 
bladder spasms persisted and in 1927, four years after nephrectomy, 
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foci of tuberculosis appeared in a rib and in the epididymes. Ureteros- 
tomy and epididymectomy were promptly performed and in the en- 
suing years the scrotal and rib sinuses were curetted at various times, 
a second rib focus having appeared in the interval. Since 1935 all 
sinuses have remained healed. 

During the first six months after ureterostomy acid-fast bacilli were 
repeatedly recovered from the urine but since then he has been seen 
every six months or so and none has been detected. In 1930, although 
no ureteral catheter had been employed up to that time, there was a 
stone in the kidney pelvis and within the year two large phosphatic 
stones had developed, giving the patient so much pain that nephrolithot- 
omy was performed. At this operation no gross lesion of tuberculosis 
was discovered in the kidney. The patient almost died of the opera- 
tion, the loin wounds took nearly a year to heal and, what with the 
nervous breakdown that ensued he was in the hospital eighteen months. 
Soon thereafter a roentgenogram showed another stone. This has 
grown to a more convenient staghorn shape than its predecessors and 
we have not told him there is recurrence. Since the nephrolithotomy he 
has needed a catheter. When last seen a month ago he had a slight 
afternoon fever most of the time and he was losing weight progress- 
ively. The stinking, dilute urine, during the past year, has shown no 
power to concentrate phenolsulphonephthalein more than 10 per cent in 
any fifteen-minute period. The Mosenthal test shows no concentra- 
tion, yet the blood-urea nitrogen is scarcely elevated. This patient goes 
from Florida to Vermont and back every year although, as noted above, 
this spring he was unwilling to risk driving the car himself, as has 
been his custom, because of fever and hematurias.* 


Case 3.—This patient, upon whom nephrectomy and ureterostomy 
were done simultaneously, is the most interesting of the series. In 1932 
when first seen he was thirty years old, a handsome, temperamental 
Greek with a stormy history of wine, women, gonorrhea and syphilis. 
Tuberculosis first appeared as pleurisy with effusion in his fourteenth 
year. At seventeen the sternum was involved and later a knee. These 
bony lesions were quiescent when he first came in. However, he was 
running a high fever, both lungs showed scattered tubercles, and there 
was a cavity at the right apex. The prostate, the bladder and both 
kidneys were believed to be tuberculous although under spinal anes- 
thesia neither ureter could be catheterized. The urogram showed better 
function from the left kidney. There was no retention of urea and the 
total phenolsulphonephthalein excretion was 35 per cent in the second 
half hour. The Kline reaction was mildly positive. 

He was accustomed to his cough. The chief complaint was that 
painful urination occurred at least every hour, day and night. 


He was 
20 pounds underweight. 


” *He died in August, 1940. 
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With active tuberculosis throughout the urinary tract and dissemi- 
nated tuberculosis in both lungs, it did not seem possible for him to 
survive as he was and our internist seemed to believe, as I did, that 
what the patient needed most was sleep. Under spinal anesthesia ne- 
phrectomy was therefore performed on the right, and simultaneous 
cutaneous ureterostomy on the left side. Both wounds were closed 
without drainage and healed promptly. The surgical convalescence was 
uneventful. For a month thereafter we tried in vain to get along with- 
out using the indwelling catheter in the ureter, from which we could 
always recover acid-fast bacilli. He continued to lose weight, however, 
and the temperature rose higher, so we sent him to a tuberculosis 
sanatorium with a bad prognosis and an indwelling catheter. There he 
did none too well but not long thereafter he was transferred to Saranac 
where he gained 30 pounds. 

Two tuberculous epididymes were removed and when we next saw 
this patient, almost three years after ureterostomy, his general condi- 
tion had greatly improved. The lungs were clearer, the cavitation less, 
the fever gone and, although bacilli were still found in the sputum, 
they could no longer be recovered from the foul, proteus-laden urine. 
Roentgen examination disclosed a small stone in the left kidney pelvis. 
The patient’s appeal to us was inspired by fear and hope. The fear 
had been excited by a recent flare-up of fever caused by the stone 
plugging the ureter. His hope was that the disappearance of bacilli 
from the urine meant that the urinary tuberculosis was healed and 
that, once the stone was out, the catheter could be removed. 

We found the kidney function to be surprisingly good: urea clear- 
ance 55 per cent and the phenolsulphonephthalein excretion 55 per cent 
in an hour. We tried in vain for a fortnight to make the catheter 
drain consistently, but yielded to his importunity and, once again under 
spinal anesthesia, exposed the lower pole of the left kidney, which 
looked normal. We lifted this away from the pelvis without dislocat- 
ing the kidney and performed an easy pyelolithotomy. 

The patient died of sepsis on the twenty-fifth day, postoperative 
exploration of the wound having failed to disclose the proteus abscess 
between the pelvis and the lower pole of the kidney. Autopsy disclosed 
tuberculosis of the lungs, liver, spleen, peritoneum, prostate and upper 
third of the kidney. 


CASES OF UNILATERAL TUBERCULOSIS 


Case 4.—This patient was a chauffeur when first seen but is not 
working now. He had tuberculosis of the hip early in life. This dis- 
charged for a time and left the joint ankylosed. Curiously enough, this 
sinus that had remained closed for some thirty years re-opened in 1938. 
It still discharges although without perceptible deterioration of the gen- 
eral health or impairment of the renal function. 

Urinary symptoms began in 1917 and a tuberculous kidney was re- 
moved from the left loin in 1919. Thereafter the bladder symptoms 
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continued as tempestuous as ever. In 1921, when he re-entered the 
hospital, he was on the verge of delirium tremens and in need of so 
much morphine that we had to stand guard over him. Ureterostomy 
was performed immediately with no mishap beyond an acute nephritis 
attributed to alcohol that recurred six months later. Thereafter we 
heard no more of his drug habits. No acid-fast bacilli have been re- 
covered from the urine and, since a meatotomy a year after operation, 
he has needed no catheter. He has remained well for the nineteen 
years since the ureterostomy but for a singularly mild urethral gonor- 
rhea and the hip sinus. 

The homemade apparatus he wears is built around a Beer supra- 
pubic cup and a bicycle tire. The cup keeps him dry day and night but 


cuts the skin at times. It has the virtue of costing him nothing for 
upkeep. 


Case 5.—This patient, a surgeon now, had a presumably tuberculous 
lesion, in a costal cartilage in 1914, when he was nine years old. A year 
later acid-fast bacilli were found in the urine and left nephrectomy was 
performed. The kidney was hydronephrotic and showed no lesions of 
tuberculosis. (Indeed, the patient may not be tuberculous for since 
that time no acid-fast bacilli have been recovered from the urine nor 
has there been any other proof of active tuberculosis.) The bladder 
remained irritable, however, and five years later, when first seen, he 
was passing “pea soup” urine at brief intervals and running an ir- 
regular fever. At this time he was an intern in an out-of-town hospi- 
tal and was acutely ill. The bladder capacity was reduced to 50 c.c. or 
so, the prostate and vesicles scarred, and the kidney impalpable. As- 
suming that the kidney was tuberculous the loin was explored, dis- 
closing a grossly normal kidney. This wound was closed, the bladder 
drained above the bone and internal urethrotomy performed. Ureter- 
otomy was then done for fancied ureter stricture. This resulted in 
ureter fistula, to cure which ureterotomy was performed. 

Since that time his active surgical practice has been interrupted only 
by rupture of a duodenal ulcer and matrimony. He wears a homemade 
apparatus by day, bathtowels by night. During the first years after 
operation he played tennis a good deal, but now, at the age of forty- 
five, he goes deep sea fishing and bowling, which occasion no mishap. 


Case 6.—The only woman in the series had a tuberculous kidney re- 
moved in 1931, when she was twenty-four years old. Physical and ra- 
diographic examination at this time showed no tuberculosis elsewhere, 
and the bladder symptoms subsided. Three years later she became 
pregnant and was found to have “hilum tuberculosis.” Therefore abor- 
tion was performed and the pulmonary and bladder lesions apparently 
subsided. Two years later, however, dysuria reappeared and pus and 
acid-fast bacilli were found in the urine. Then, in 1935, she came to us. 

No lesions were found except in the urinary tract. The stump of 
the left ureter was clear but the right ureter could not be catheterized 
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even after three months of treatment had somewhat alleviated the 
cystitis. She then left the hospital and the bladder became as irritable 
as ever, and, in December, 1936, ureterostomy was performed to relieve 
dysuria and dyspareunia and to make pregnancy possible. Convales- 
cence was uneventful and six months later, when pus and albumin 


had disappeared from the urine and the renal function was normal, she 
became pregnant. 

The child was born normally, although labor was induced prema- 
turely because, following several months of intense nocturnal polyuria, 
albuminuria suddenly increased. The patient and her year-old child 
are well today. She keeps herself dry day and night with the Bard- 
Whitfield cup. The urine is free from pus, the phenolsulphonephthalein 
concentration is as high as 25 per cent in fifteen minutes. 


SUMMARY 


Six cases of cutaneous ureterostomy (one bilateral) for tubercu- 
losis are reported. The operations of nephrectomy and contralateral 
ureterostomy were once performed simultaneously, once ureteros- 
tomy preceded nephrectomy and four times followed it, at intervals 
of two, four, five, and six years. 

Three patients have shown no suggestion of tuberculosis in the 
kidney or ureter since ureterostomy. These patients, except for one 
who needed meatotomy, have had no complaint and needed no atten- 
tion to the ureter during a postoperative interval of three (one 
case) to nineteen (two cases) years. They do not need a catheter. 
Two of them keep themselves dry by night as well as by day, and 
the third, a surgeon, is too much enamoured by his homemade ap- 
paratus to bother about his wet nights. Three are well and free 
from the odor from the urine. One has married since ureterostomy ; 
one has borne the child she had previously been deemed incapable 
of bearing. 

The three patients with tuberculosis of the remaining kidney 
have had to wear an indwelling catheter. The two who have been 
followed had phosphatic stone within 3 years of ureterostomy. Yet, 
perhaps by good ureteral drainage, progress of the renal lesions 
has seemed slow and other tuberculous lesions have tended to sub- 
side. One of these patients was alive thirteen years after ureteros- 
tomy and then died. 

This report justifies no larger conclusion than that cutaneous ure- 


terostomy may bring long life to the patient tortured by a tuber- 
culous bladder. 





URETERAL INJURIES AND THEIR MANAGEMENT 


PARKE G. SMITH, M.D., and (by invitation) DEAN P. SMITH, M.D. 
From the Department of Surgery, Division of Urology, College of Medicine of 
the University of Cincinnati and the Cincinnati General Hospital 

The course, position and anatomic relationships of the ureter af- 
ford it a relatively great degree of protection against what are or- 
dinarily considered as traumatic forces, but conversely that very 
postion renders it especially vulnerable to damage during the course 
of various surgical procedures upon the female generative organs. 
It is of this latter type of ureteral injury that I wish to speak today. 

Even with the benefit of a careful survey of medical literature it 
is impossible to form an accurate estimate of the frequency of ac- 
cidental surgical injury of the ureter. Several factors may contrib- 
ute to the inaccuracy of these statistics but only two of them are im- 
portant, both of which need correction. 

The first is the apparent belief that iigation of the ureter is fre- 
quently followed by what is called symptomless aseptic renal 
atrophy. In a series of forty-six cases of ureteral injury reported 
by Barney this apparently occurred in 21 per cent of the cases. 
Although it is said that under these circumstances the process of 
aseptic renal atrophy may proceed without the production of symp- 
toms, I believe that vigilant postoperative observations in these 
cases will reveal facts that warrant the surgeon in obtaining the 
benefit of urologic diagnostic procedures, thus favor an early rec- 
ognition of an injured ureter, and possibly prevent the sacrifice of 
the kidney. I cannot give approval to a procedure that condemns a 
kidney to death- when the motivating factor of that procedure is 
that of preventing embarrassment to the surgeon. 

The other important factor that has prevented an accurate esti- 
mate of the frequency of this surgical accident is the fact that there 
is a definite tendency to omit mention of this operative complication 
in the official hospital record. The necessity of correcting this fact 
needs no emphasis. 

The types of surgical injury to the ureter in order of their fre- 
quency are as follows: Ligation ranks first; simple clamping with 
varying degrees of injury to the ureter, second; kinking of the 
ureter caused by attempts at reperitonealization or putting the tis- 
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sues on a stretch is third; partial or complete incision is fourth; 
resection of a segment of the ureter is fifth, and necrosis of the 
ureter due to interference of the blood supply by peeling off the 
peri-ureteral sheath is sixth. 


The possible results of these injuries are local, renal, and general. 
The local results may lead to stricture, occlusion, infection, or 
fistula. The latter has been reported developing anywhere from the 
fourth until the thirty-sixth postoperative day. Renal complications 
may present themselves in the form of renal infection, hydrone- 
phrosis with or without infection, or primary atrophy. The syste- 


mis manifestations may be toxemia with sepsis or no symptoms 
whatsoever. 


Cabot states that 80 to 90 per cent of ureteral injuries are uni- 
lateral. In sixty-two cases reported by Barney forty-six were uni- 
lateral and sixteen bilateral. Anuria was the outstanding symptom 
in the bilateral cases. However, anuria occurred in one of the forty- 
six cases of unilateral injury of Barney. Renal infection occurred 
in seven (15 per cent). Hydronephrosis developed in twelve (80 
per cent) and 24 per cent developed a fistula. Leakage in the 
fistule took place either through the vagina, laporotomy wound, or 
into the peritoneal cavity. 


The diagnosis of ureteral injury may be relatively easy or diff- 
cult. Much depends upon whether such a lesion is suspected. If 
there is a bilateral injury the patient develops anuria with a mount- 
ing blood urea, ureteral catheterization is impossible, and the diag- 
nosis is made. The diagnosis of unilateral injury is apt to be more 
difficult and delayed. Primary atrophy may occur and be unrecog- 
nized. On the other hand, a gradual hydronephrosis may develop 
which may or may not cause the patient pain or discomfort. The 
kidney may enlarge, and become palpable and tender. If it does 
not become infected the kidney will eventually become atrophic. It 
is more common though for the hydronephrosis to become infected 
and the patient run a septic course. The failure to catheterize the 
ureter or visualize the kidney makes the diagnosis very likely. A 
localized abscess may develop in the pelvis about the site of injury, 
which. when incised and drained may develop a urinary fistula. Or 
such a fistula may develop insidiously and drain either through the 
laparotomy wound, vagina, or into the peritoneal cavity. If the 
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ureter drains into the abdominal cavity signs of peritonitis, fluid in 
the abdomen, and ileus will develop. 


From this discussion it would seem that unless the injury to the 
ureter is recognized and rectified at operation or can not be safely 
and promptly rectified thereafter, the best form of treatment is to 
do a palliative ureterostomy or nephrostomy as soon as possible to 
maintain the integrity of the kidney. For emphasis I repeat this 
latter statement. The proven value of a ureterostomy is greater in 
cases of ureteral injury than in any other type of upper urinary 
tract surgery and the necessity of this early employment in the 
unilateral cases is just as great as in the bilateral cases. At a later 
date a well planned procedure can be undertaken to restore the con- 
tinuity of the ureter. It is in connection with these late cases that 
we would like to present a procedure with the report of two cases 
for the re-establishment of the continuity of the ureter. Although 
the method is not original in its conception, it has received but little 
attention in the literature. 


The treatment of ureteral injuries is very individualized. How- 
ever, certain general principles of therapy are generally recognized. 


If the injury is recognized at operation, all effort should be made to 
rectify the injury at that time, provided the patient’s condition per- 
mits it. If ligation has taken place de-ligation can be done. Samp- 
son reports in the Johns Hopkins Hospital Bulletin 16 cases of 
ligation recognized at operation in which the ligatures were re- 
moved without any consequences. The results following clamping 
of the ureters are not always so successful for often the ureter is so 
injured that later a stricture or a fistula develops at the site of 
injury. If there is any question as to the continuity of the ureter a 
drain should be placed down to it. If a ureter has been incised or 
had a section removed it is necessary that immediate steps be taken 
to prevent any interruption to the flow of urine from the kidney on 
that side. If feasible the best form of repair is the end-to-end or 
uretero-ureteral anastomosis. This procedure has been found to 
be more successful than the side-to-side ureteral anastomosis. 
Transplantation of the ureter into the bladder even if the Coffey 
technic is used with an effort to reproduce as near as possible a 
physiologic situation has not been particularly successful. Further- 
more, many of these injuries are too far distant from the bladder 
to do a ureterovesical transplant. If an anastomosis is not pos- 
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sible the ligation of the ureter with either a ureterostomy or pref- 
erably a nephrostomy should be done with the idea of later doing 
some other procedure to reéstablish the continuity of the ureter. 
Transplantation of the injured ureter into the bowel at the time of 
the original operation is not feasible. 


If the injury is one that is not recognized at the time of operation 
the time element is all important, not only in determining what 
steps should be taken to rectify the injury in an effort to save the 
involved kidney, but possibly the patient’s life. Of course, bilateral 
injury demands prompt intervention. The best treatment is the 
quickest and the surest method of relieving the obstruction. Bi- 
lateral ureterostomy or nephrostomy is the method of choice. In 
the case of unilateral ligation the injury, as has been stated, may 
go entirely unrecognized. On the other hand, if the injury is rec- 
ognized early de-ligation can be tried but, as pointed out by Caulk, 
de-ligation is often difficult and unilateral or bilateral nephrostomies 
are safer. One of the various types of anastomosis may also be 
difficult to accomplish at this time due to the previous operation or 
the general condition of the patient. If the injury is recognized too 
late to save the kidney, the patient can be watched and treated ex- 
pectantly. In the case of abdominal urinary extravasation there is 
no choice. Nephrostomy should be done immediately and the distal 
end of the ureter occluded. Paracentesis may be indicated. When 
an external urinary fistula develops, either through the laparotomy 
wound or the vagina, then the time element is not quite so impor- 
tant, for occasionally these fistulz go on to spontaneous cure. How- 
ever, they should be subsequently followed for possible develop- 
ment of a stricture with the usual sequence of events that are as- 
sociated with strictures. Too long an interval for spontaneous 
closure of the fistula should not be allowed to elapse, for prolonged 
fistulous drainage leads to the development of a hydronephrosis. 


Higgins, in 1934, reported before this Association the first suc- 
cessful transuretero-ureteral retroperitoneal anastomosis in man. 
Prior to Higgins, Sharpe, in 1906, carried out ureteral anastomoses 
on dogs. He found that transuretero-ureteral anastomoses were 
anatomically possible and not too difficult. He definitely states, 
however, further experimentation was necessary in order to prove 
its physiologic success. None of his dogs was followed long enough 
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to determine whether subsequent hydronephrosis or stricture for- 
mation occurred. 


The technic of the operation as employed in our two cases is prac- 
tically the same as described by Higgins. The procedure is as fol- 
lows: prior to operation a ureteral catheter is inserted up the good 
ureter for a reason that will be made clear below. An incision is 
made in the midline below the umbilicus, and the abdomen opened 
in the usual fashion. The patient is placed in the Trendelenburg 
position, the intestines packed off and the ureters identified. An in- 
cision is then made in the posterior parietal peritoneum over each 
ureter a short distance above the brim of the pelvis. The ureter on 
the injured side is freed over a distance sufficient to permit it to 
swing freely over to the opposite ureter. The injured ureter is 
doubly ligated with catgut and divided between. Now, with a 
Kelly clamp, a tunnel is made under the posterior parietal perito- 
neum. The ligated ureter is then drawn through the tunnel and 
brought to lie alongside the non-injured ureter in such a manner 
that no tension is present. Anchor sutures of No. 2 chromic catgut 
are placed approximating the two ureters over a distance of 2 to 3 
cm. Longitudinal incisions are made in each ureter along the bor- 
ders of approximation. The posterior layer of the anastomosis is 
then closed with interrupted sutures of No. 000 chromic catgut. 
Once the posterior layer is laid, the catheter which was inserted 
pre-operatively is drawn down until the tip can be grasped and 
brought out through the anastomosis. Two No. 7 or No. 8 French 
ureteral catheters are fixed to the catheter tip. The original cathe- 
ter is drawn out, carrying the two catheters with it until they can 
be grasped from the outside. The proximal end of the one catheter 
is placed into the pelvis of the good kidney and the other catheter 
into the renal pelvis of the injured side, the purpose of this being 
to divert as far as possible the flow of urine over the site of anas- 
tomosis. Following this the anterior suture line is put in place, 
completing the anastomosis. At this point sutures are placed in 
both ureters both distally and proximally to the anastomosis and 
sutured to the fascia of the psoas muscle. This is done to further 
take off any tension on the anastomosis. A stab wound is made in 
the side and a soft rubber drain brought down to, but not incon- 
tact with, the anastomosis. The openings in the posterior parietal 
peritoneum are closed with continuous sutures of catgut. The abdo- 

e 
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men is closed in the usual manner. The ureteral catheters are fas- 
tened to the inner aspect of the patient’s thighs, and left in place 
four or five days. 


Case 1—White woman, aged thirty-eight. In 1936 during the course 
of a pelvic operation the right ureter was severed. The condition was 
recognized and an end-to-end anastomosis was done by the gynecolo- 
gist. The patient made an uncomplicated recovery. The ureter was 


Fig. 1. Case 1. Traumatic stricture as Fig. 2. Case 1. Condition 
shown by urography. as found at operation. 


dilated by a urologist about once a month for the next four months, at 
which time the patient was in an automobile accident, suffered a frac- 
tured hip and was incapacitated for about a year. During that time she 
voluntarily discontinued treatment and did not again consult her urolo- 
gist until December, 1938, when he found an absolutely impermeable 


stricture about 2 inches up the right ureter, as shown in Figures 1 
and 2. 


The stricture is described by the radiologist as being a definite filling 
defect of the ureter about 2 inches above the bladder, there being a 
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hair-line channel connecting the upper and lower portions of the ureter, 
extending for a distance of about 1 cm. 


This patient was referred to us in February, 1938. Our examina- 
tion confirmed the previous findings. At this time there was definite 
evidence of beginning hydronephrosis of the right kidney. Functionally 
the kidney was still in excellent condition. 


We felt this case was ideal for transuretero-ureteral retroperitoneal 
anastomosis. This was done February 10, 1938, according to the 


Fig’ 3. First stage of operative tech- 


Fig. 4. Operation completed except 
nic. i 


for closure of peritoneum over site 
of anastomosis. 


technic previously described and as shown in Figures 3 and 4. The 
flank incision drained urine for about twenty days. 

Figure 5 shows the two ureteral catheters in position immediately 
after operation. Figure 6 is the postoperative result one year after 
operation. Repeated intravenous pyelograms, the last one on June 6, 
1940, have shown normal and equal function of the two kidneys. 
There is no increase of the hydronephrosis on the right side and the 
patient is absolutely free of all symptoms referrable to the urinary tract. 


Case 2.—A forty-year-old woman who developed a ureterovaginal 
fistula about ten days following operation for the repair of cervical 
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lacerations. The operative report states that the operation was com- 
plicated by an undue amount of hemorrhage. 


Examination definitely proved the presence of a ureterovaginal 
fistula, which we believed to be located about 2 inches up the ureter. 
She was given ample time for spontaneous recovery which we attempted 
to facilitate by the use of an indwelling ureteral catheter. These pro- 
cedures were of no avail. As there was a gradually developing hydro- 





Fig. 5. Case 1. Catheters in situ Fig. 6. Case 1. Postoperative re- 
after operation. sult. 


nephrosis, we felt this was another ideal case for the procedure I have 
just described. 


Operation was performed on February 10, 1940, four months from 
the date of injury. Postoperative recovery was uneventful. At no time 
was there any drainage through the flank incision. On June 7 an intra- 
venous pyelogram showed equal and normal secretion on the two sides, 
and a definite decrease in the hydronephrosis. The patient is free of all 
symptoms. (Unfortunately, the illustrations of case No. 2 which were 
shown at the time of the presentation of this report have been lost, and 
we regret that they cannot be included in the printed report.) 
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DISCUSSION 


Dr. FLETCHER H. Cotsy (Boston, Mass.): Ureterostomy has 
been of considerable benefit to certain patients at the Lakeville State 
Sanatorium. The following case is in line with Dr. Keyes’ report: 

In Italian working man of thirty-one was admitted to Lakeville 
in August, 1937. The right kidney had been removed one month 
before at another institution and reported tuberculous, evidently ad- 
vanced disease, from the pathologic report. The bladder urine was 
positive for tuberculosis on smear. An intravenous pyelogram then 
showed a normal left kidney and ureter. He was discharged from 
the sanatorium in April, 1939, after a stay of about a year and a 
half, feeling well but with the bladder urine positive on guinea pig 
inoculation and culture. No change in the pyelogram of his remain- 
ing kidney was evident. For about eight months he felt well and 
resumed his work of installing oil burners. In December, 1939, 
however, he voided considerable blood and developed marked fre- 
quency. He later noticed that urine came through the rectum and 
gas and fecal material through the urethra. He was readmitted to 
Lakeville in March, 1940. All his urine was coming through the 
rectum. A large hard mass was present above the prostate in the 
center of which was a puckered depression, presumably the fistula. 
A considerable change is now present in the left kidney and ureter 
by intravenous dye, and the cystogram visualizes a marked deform- 
ity of the lower ureter. The bladder urine is now negative for tu- 
berculosis on guinea pig inoculation, but a profuse growth of B. coli 
is present. Skin ureterostomy was performed May 1, 1940, and 
he has been comfortable since. Some improvement in the left kid- 
ney is evident by pyelogram. The communication between the rec- 
tum and the bladder seems to be closed and his condition generally 
has improved. This is an unusual example of spontaneous fistula 
formation between the bladder and rectum resulting from tubercu- 
lous cystitis. Skin ureterostomy seemed the most reasonable pro- 
cedure. 





Dr. GeorGE G. SmiTH (Boston, Mass.): I think this is the most 
interesting group of papers I have ever listened to, because they all 
deal with such a very interesting facet of urologic surgery. I was 
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very much intrigued by Dr. Keyes’ pictures and very glad to hear 
that he has been able to run these cases successfully without cathe- 
ters. I have done quite a good many ureterostomies for one cause 
and another and have always felt that it was necessary to keep a 
catheter up the ureter. 


I remember one patient, Dr. Keyes, who had two such good 
stumps that I had to cut them off so I could find a way of attaching 
the catheter in the ureter. It would have probably been ideal for the 
apparatus that you have used, and I wish you would tell us about 
that apparatus. 


Dr. Keyes: Mr. Barden would make one. It is just a colostomy 
cup. 


Dr. GeorceE G. SmitH: Doesn’t the urine run out between the 
cup and the skin? 


Dr. Keyes: You blow it up like a rubber tire, you know. 


Dr. GeorGcE G. SmitH: I am going to look into that, because I 
think it would be much better than a ureteral catheter, although the 
patients drained by ureteral catheter have done very well in general. 


In regard to injuries of the ureter, I have seen several patients, 
women, in whom the ureter was cut quite low down during pelvic 
surgery. I have the radiographs here of one such case. I show these 
because I think it is very possible to get a perfectly satisfactory re- 
sult from ureteroneocystostomy. Thé old method of sticking the 
ureter through the bladder wall and turning back two flaps and su- 
turing it is probably bad, I believe, and will always result in dila- 
tation. But by implanting the ureter in the bladder wall by the Cof- 
fee technic No. 1, if you care to give it that designation, you 
really get a ureteral orifice that appears perfectly normal. 


This patient was operated upon about a year and a half ago. I 
didn’t see her until several months after she had developed this 
fistula. This is in the left kidney which, as you see, is dilated. The 
ureter is dilated down to a low point. The urine on this side was 
quite infected. Fortunately, the injury to the ureter was so low that 
there was plenty of room to swing the ureter over to the bladder. 
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Since then I have operated upon two patients in whom the injury 
was higher, where I had to pull the bladder up, and have done that 
with considerable difficulty, but in both it has worked. 


A radiography of this same patient taken about a year after op- 
eration shows the same kidney. It is much less dilated. The lower 
end of the ureter is small and goes into the bladder at this point. 
There would seem to be a slight hold-up at this point, because other- 
wise the ureter wouldn’t be shown quite so well. 


The patient was in my office a few weeks ago, approximately a 
year and a half after operation. On looking into the bladder, one 
could see on the left lateral wall what looked like quite a normal 
ureteric ridge with an oval shaped ureteral orifice. I was able to 


pass a catheter easily up to the kidney. The urine was sterile and 
free from pus. 


I believe that by transplanting the ureter into the bladder in this 
way, the projecting portion will slough off just the way it does 
when you put it into the bowel and you get an approximation to 
a normal ureteral orifice. 


Dr. WiLL1AM E. Lower (Cleveland, Ohio): When the recom- 
mendation of ureteral transplantation is made to a patient or to the 
parent of a child, two questions generally are asked. The first is, 
What is the mortality? The second, What is the future of this par- 
ticular procedure? 


The mortality rate has been reduced almost to a minimum in 
these cases, not so much by any change in technic, but particularly, 
by changes in the pre-operative preparation of the patient. We do 
not transplant the ureters into the rectosigmoid without a very 
complete pre-operative preparation. The large gut is completely 
emptied by the administration of magnesium sulphate and daily 
enemas. This procedure is continued until the enemas return quite 
clear. During this time the patient is put on a non-residue diet and 
the day before operation, an opiate is given. In this way, the bowel 
is rendered as nearly sterile as the large bowel can be made. 


Dr. Stevens has presented a paper here which shows the possible 
length of time these patients may live in comfort. We have a series 
of over 100 cases of ureteral transplantation into the bowel and of 
these, four or five have lived between fifteen and twenty years and 
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are still in a very comfortable condition. From time to time, we 
check the function of the ureters by intravenous pyelography. We 
employ one of our patients in the clinic and keep her as a control. 
This patient was operated upon almost twenty years ago. She is 
able to do her daily work efficiently and is having no indications 
of severe kidney damage. 

The technic which we use in the one I showed by colored moving 
pictures before this Association a year ago. We have made it a 
simple cutting and stitching procedure without the use of catheters 
or any mechanical contrivance. From the reports now available, 
the possibility of these patients living a useful, active life after 
ureteral transplantation seems quite promising. 


Dr. Davin W. MacKenzie (Montreal, Canada): Briefly, I 
would like to refer to Dr. Stevens’ paper, “Longevity Following 
Uretero-Intestinal Anastomosis.” 

We have had a large series of such cases on our service at the 
Royal Victoria Hospital in the last twenty-two years. 

At first all right ureters were placed in the cecum, later in the 
sigmoid. There were three cases in the first year (1918), two men 
and one woman; one of the men died of pneumonia three years 
ago, the other two are still in good health, and were checked up re- 
cently with intravenous pyelography, showing slight hydronephrosis 
on both sides in each. 

Generally speaking, our women did better functionally than the 
men; i.e., the period between urinations is longer. 

We have not used catheters in the ureters. We have continued 
the old-fashioned way of putting the ureter in the wall of the bowel 
for about an inch with some free in the bowel. We have felt very 
strongly that tension, torsion and kinks must be avoided. Until 
about eight years ago, all the right ureters were placed in the cecum 
and the left in the sigmoid ; since that time both sides are put in the 
sigmoid, generally two operations, one for each side. 

Prognosis as to mortality by both methods is the same. There 
were no deaths. As to morbidity, occasional diarrhea, et cetera, 
were noticed in the former method. 

Referring to Dr. Keyes’ paper, we, too, have been compelled to 
transplant the only remaining ureter into the skin in three cases. In 
all three there was advanced tuberculosis of the single kidney and 
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ureter. All did well for a time, felt better and gained in weight; 
one has since died of coronary block, the others are still living. 


Dr. Reep M. Nessit (Ann Arbor, Mich.): I, too, wish to ex- 
press my appreciation for the excellent papers in this symposium. 
We have had a considerable experience with ureteral transplantation 
at the University Hospital at Ann Arbor and have come to certain 
conclusions as to the result of our experiences. 

We perform diversion of the urine of this general type under 
three or four circumstances; first, exstrophy of the bladder in chil- 
dren; second, carcinoma of the bladder in adults, and, third, for 
tuberculosis, as has been suggested by Dr. Keyes. 

In children, as Dr. Higgins has pointed out, the earlier trans- 
plantation is done, the less likely we are to observe stenosis at the 
site of anastomosis. Small children in their early months have a 
minimum of floral bacteria in the bowel. Adults notoriously devel- 
op infections there. In our experience we have seen only two adults 
with ureteral intestinal anastomosis who did not have hydronephro- 
sis. At least 50 per cent of our small children are free from this 
complication. 

It seems to me that in not considering diversion of the urine as 
part of the operative treatment of carcinoma of the bladder, we 
are too much glorifying the operation of ureteral transplantation 
and tending to forget that the primary object of our endeavor is to 
attempt to effect a cure of cancer. Too frequently we do a beauti- 
ful first-stage operation, transplanting the ureters and then find our- 
selves greatly delayed in performing the second step of our primary 
procedure because of infection in the kidneys which has resulted 
from diversion of the urine. The primary object of the entire pro- 
cedure should be the removal of the bladder. We have come to the 
conclusion that this should be done at the first stage, and, since it is 
very hazardous to transplant ureters into the bowel at that time, we 
now move them to the skin, doing cutaneous ureterostomy. I think 
there is no more reason for a patient’s objecting to this than his ob- 
jecting to a colostomy where the object of treatment is a hoped-for 
cure of cancer of the bowel. 


Dr. CuHarves C. Hiccins (Cleveland, Ohio): I should like to 
make a few remarks about the patient cited by Dr. Smith. The re- 
port of this case was presented before the Association in 1934. The 
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patient, a man forty years of age, was operated upon for a rup- 
tured diverticulum of the bladder containing calculi approximately 
eight months before he consulted me. He recovered from the op- 
eration very satisfactorily. In recent months, however, he noted 
pain in the right kidney region during the act of urination. This 
discomfort became progressively more severe. A cystogram done at 
that time satisfactorily explains the reason he was experiencing pain 
during the act of urination. The cystographic media passed up the 
right ureter and filled the kidney. Further investigation revealed 
that the right kidney functioned adequately and was free from in- 
fection. A pyelo-ureterogram of the left side revealed a normal kid- 
ney and ureter with the exception of a slight dilatation of the left 
ureter in its lower third. The question arose as to whether or not 
we could spare the right kidney and avoid performing a nephrec- 
tomy. Because of the dilatation of the lower third of the left ureter, 
it seemed plausible to implant the right ureter into the dilated por- 
tion of the left. This was done by the operative technic which I 
described previously. It is similar to that used by Dr. Smith. A 
pyelo-ureterogram done before the patient was discharged from the 
hospital completely visualized both kidneys and ureters. 

At the time I presented this case before the Association, a dis- 
cussion arose as to whether or not a stricture would develop at the 
point of anastomosis. In a pyelo-ureterogram and an intravenous 
ureterogram taken five and a half years after operation, both kid- 
neys are apparently normal, and there is no obstruction at the 
site of anastomosis. The patient is entirely free from pain and 
carries out his usual work. 


Dr. CLypE L. Deminc (New Haven, Conn.): I wish to present 
a case of primary tumor of the ureter in a man fifty-one years of 
age who had a very short history of three days of hematuria and no 
other symptoms. Cystoscopy showed blood coming from the left 
ureter. 

(Slide) A plain radiograph here ‘shows a large calculus in the 
kidney and a calculus in the lower ureter. The pyelogram shows 
the ureter dilated down to the bladder. 


(Slide) This is the specimen following nephro-ureterectomy, 
showing the stone in the kidney, the tumor of the ureter, at this 
point a very small one, and the stone at the lower end of the ureter. 
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(Slide) This radiograph shows a portion of the primary tumor. 

This man recovered nicely from his operative procedure, three 
months later had pain in the back, and died in nine months. This 
case indicates, I think, the difficulty in making a positive diagnosis; 
and, second, although the tumor primarily is small, the prognosis 
is poor. 


Dr. Epwarp L. Keyes (closing): I have been asked what the 
bladder does after ureterostomy. It does as nearly as possible noth- 
ing. The immediate result is such relief of spasm that the patient 
does not complain of the minor pain he has from squirting out a 
little mucus from time to time. 

Dr. Colby tells me that he has had to wash out the bladder for 


some of his patients. I do not happen to recollect that any of mine 
required bladder lavage. 





CHLOROMA OF THE URINARY ORGANS 
REPORT OF TWO PATIENTS, EACH WITH INVOLVEMENT OF THE 
KIDNEYS AND BLADDER 
HENRY O. MERTZ, M.D. 
Indianapolis, Indiana 
Chloroma is a primary disease of the bone marrow characterized 
by secondary green tumors, which are situated throughout the body, 


and which develop in the presence of a rather constant blood picture, 
a myeloblastic leukemia. 


Meyer and Berger* divide chloroma into myeloblastic sarcoma 
and acute myelogenous leukemia. Reddes and Brandes® accept this 
classification. They consider the first form rare, one capable of 
cure, and cite the reports of Lecene*® and Washburn*’ as discussions 
of this type of the disease. They conclude all other reports in the 


literature are records of the acute myelogenous type which is in- 
curable. 


While chloroma is of general interest because of its rarity, its 
rapid clinical course, and its relation to other diseases due to pri- 


mary changes in the bone marrow, it is of especial interest to the 
urologist because of the frequency with which the urogenital organs 
are involved. In Atkinson’s* series of 130 children with chloroma, 
in 46 per cent plus some portion of the urogenital tract was invaded. 
In 34 per cent of the patients there were chloromatous changes in 
the kidneys while but 2 per cent had similar deposits in the bladder. 


The present report is that of two female children with the acute 
myelogenous leukemic type of the disease. Chloromatous changes 
were present in the kidney and bladder of each patient, and the 
ovary was invaded in Case 2. 


Chloroma was recognized and described by Burns® in 1823. 
However, it was first called chloroma by King* thirty years later. 
In 1904 Dock, Warthin and Scott’ clearly showed its relationship 
to leukemia, yet the studies of Lehndorff,” in 1910, and Burgett,* in 
1912, emphasized the two different opinions as to its exact position 
in the anemias. Lehndorff contended that one type of chloroma was 
lymphogenous in origin while Burgess considered chloroma was es- 
sentially myelogenous in nature. It is now rather generally accepted 
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that chloroma is but a variant of acute myelogenous leukemia, al- 
though irregular forms of the disease occasionally have been report- 
ed (Howard and McNaught,” Seemann and Sajzewa**). 

Chloroma is rare. In 1937, Kandel,” including his three cases, 
reported a total of 175 cases of chloroma recorded in the literature. 

The etiology of the disease is not known. Horsfall®* suggests that 
while the cause of the undisciplined multiplication of the myeloblasts 
may be an as yet unknown infection, more probably the primary 
changes in the bone marrow are, as most writers conclude, malig- 
nant in nature. Chloromatous deposits in areas far removed from 
the skeletal structures are ascribed to the malignant cell, which or- 
iginates in the bone marrow escaping into the blood stream. The 
metastatic lesions have characteristics which are worthy of note. 
They differ from the ordinary leukemic deposits in their green 
color, a diagnosis of chloroma with a colorless tumor has been made 
(Rowe and Hirschboeck)** and they have the ability to grow and 
destroy tissue locally (Kandel). 

Barnert,° in 1924, concluded the disease was not hereditary. Four 
years later Stransky** reported chloromatous skin lesions in a 
new-born child, who died when three weeks old with chloromatous 
green tumors situated throughout the body. Hall and Knoche,” 
in 1938, studied chloroma in mice. They injected tissue taken from 
the lymph nodes, spleen and tumors of a mouse with the disease. 
When the injection was made intravenously into related mice, 95.1 
per cent of the animals developed the disease. If prior to the in- 
jection the related mice were subjected to x-rays, whether the tumor 
tissue was injected intravenously or subcutaneously, all developed 
chloroma. However, in no instance, regardless of the method of 
injection or an x-ray exposure prior to the experiment, did an un- 
related mouse develop the disease. Mathews,** in his study of a 
similar type disease occurring in a fowl, found the frequency of a 
common infected ancestry of the flocks, suggested an “hereditary 
factor was associated with the development of the disease.” He 
quoted Slye as concluding “the susceptibility to the neoplastic leu- 
kemias in mice is an inherited Mendelian recessive characteristic.” 

No body tissue is immune to chloromatous invasion. The dis- 
semination of the myeloblastic tissue was so extensive in Accordi’s 
patient that Atkinson recorded it as one in which all the body 
organs were invaded. Some portion of the skeletal system is dis- 
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eased in almost all patients. In 73 per cent of the records Roth- 
schild® found the bones of the skull were said to be invaded. At- 
kinson found the relative frequency of viscereal involvement in 
children was as. follows: chloromatous deposits were present in the 
kidneys in forty-four patients; in the liver in twenty-six patients ; 
in the lungs and pleura in twenty-one patients ; in the heart and peri- 
cardium in thirteen patients; in the pancreas in nine patients; in the 
bowels, the spleen and the testes, each in eight patients; in the brain 
in seven patients; in the ovaries in six patients; in the thymus 
gland in five patients ; in the stomach in four patients ; in the bladder 
and heart, each in three patients, and in the appendix and in the 
thyroid gland, each in but one patient. Klein and Steinhaus” found 
chloromatous deposits in the prostate of their patient. Gtim- 
bel’s”® male patient had the disease in the mucous membrane of the 
urethra. That Aran-Lebert’s patient had chloromatous invasion of 


the seminal vesicles could not be verified from the literature avail- 
able. 


In chloroma of the kidney both organs are usually diseased. 
Most often the size and shape of the kidney are but little altered 
(Kaufman)* yet large kidney tumors were present in Baehr and 
Klemperer’s® patient. The kidney surface may be irregular due to 
areas of tumor tissue, greenish in color and as large as a pea on 
its surface (Jacobaeus, Giimbel). 


Chloromatous invasion of the kidney parenchyma is characterized 
by a diffuse, or a foci-like myeloid metaplasia. The infiltrative lesion 
predominates and is more marked about the vascular channels. Oc- 
casionally the tubules and glomeruli seem to be embedded in the 
neoplastic mass (Horsfall) when the glomeruli appear shrunken 
(Jacobaeus’ Case 2*%*). The myeloblastic cells do not as a rule in- 
vade the urinary channels of the kidney. However, the tubular 
epithelium may be swollen and fill the channels, or a widespread 
degeneration of the epithelium may occur (Nach**?). There seems 
to be no tendency for mass degeneration of the myelogenous tissue, 
and the general picture is that of the metastatic growth of cells 
replacing the kidney tissue by means of a slow infiltrative prolifer- 
ation.** 

The gross picture of the cut surface in the diffuse infiltration type 
is that of a diffuse green triangular-shaped patch or patches with 
their base situated near the capsule (Brannan’), or the parenchyma 
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may be invaded by linear infiltrations of the chloromatous tissue 
(Wetter**). In Kandel’s patient 60 per cent of the kidney struc- 
ture was replaced by the myeloblastic tissue, while the entire kid- 
ney in Giimbel’s patient was of a green color. 


Less frequently, the second type of lesion may occur when the 
kidney will contain multiple small green nodules, situated in the 
cortex (Steinhaus,** Warthin) or deeper in the parenchyma and 
about the pelvis (Wetter). These tumors vary from 2 mm. to 2 
to 3 cm. in size. They are not sharply demarcated from the sur- 
rounding tissue and they have no distinct capsule (Kaufmann, 
Dock,** Gould and LeWald’*). Both the diffuse and the foci-like 
lesions may co-exist in the same kidney. 


The pelvic mucous membrane may present slightly elevated grey- 
ish-green areas of chloromatous tissue (Wetter, Dock). These 
may occur singly or in groups. The mucosa of each pelvis of Foot 
and Jones’ patient showed diffuse tumor infiltration which gave 
to it a green color. Repeatedly severe inflammation of the pelvic 
tissues is noted with or without ecchymotic areas scattered over 
the mucous membrane. Monger* found a green colored, flat mass 
in the pelvis, unattached to the mucous membrane, which extended 
to the tips of the calices. Jacobaeus reported an instance where the 
peripelvic tissue was thick and green in color. This must not be 
confused with the conditions found in Weber’s** patient who had 
symmetrical myeloid growths at the hilus of each kidney. These 
were but a replacement of the peripelvic and hilar fat by bone mar- 
row tissue and they were not green in color. The fatty capsule 
may be infiltrated with blood (Steinhaus) or with chloromatous 
material (Critchley and Greenfield”). 

The bladder lesion in chloroma may be a diffuse infiltration of 
the bladder wall, often widespread, or the bladder wall may be 
invaded by foci of tumor tissue as in Askanazy’s* eighteen-year-old 
boy. Foot and Jones’ three-year-old patient had on the posterior 
inner surface of the bladder, several thickened areas of greenish 
lobulated tissue with punctuate hemorrhages at their periphery. 
Jacobaeus noted the bladder mucous membrane was pale but gen- 
erally there were scattered over the bladder wall of his patient 
greyish-green knots of neoplastic tissue the size of hempseed and 
peas, respectively. Sutherland,** Freer,*® Accordi,? Jacobaeus, Foot 
and Jones, and Askanazy have each reported an instance of chlor- 
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oma of the bladder in male patients. The writer adds two personal 


observations in female children, making a total of eight patients 
with bladder invasion. 


Gtimbel reports the only patient with chloroma in whom the 
urethra is invaded. He observed a male patient. nineteen years of 
age, who in addition to the usual clinical evidences of chloroma, 
had marked cystitis with a greenish sediment in the urine. On the 
last day of his life a few drops of green material could be pressed 
from his urethral meatus, and at autopsy the full length of the 
urethra showed folds and grooves running lengthwise. The green 
color of the ridges was more dense in the fossa navicularis and 
distinctly more pale towards the posterior urethra. On the bulb 
there was a greenish mass attached to the inflamed mucous mem- 
brane of the urethra. 

The diffuse type of invasion occurs most often when myeloblastic 
tissue is present in the testicle in chloroma. It is not uncommon for 
a large portion of the testicle to be involved. The epididymis was 
invaded in the patient of Foot and Jones and 65 per cent of the 
testicle was green in color. 

The prostate in Klein and Steinhaus’ patient was nodular on the 
right side. 

Atkinson’s study of the cytology of the disease is complete. He 
concluded the hemaglobin was most often under 50 per cent and 
found reports as low as 10 per cent. The red blood cells varied 
from one to two million. Leukemia was characteristic with the 
white cells most frequently numbering about 20,000. A white cell 
count as high as 400,000 has been reported. The type cell most 
often predominating is the myeloblast. It may be the only white 
cell present in the blood, and to comprise 90 per cent of the white 
cells is common. He mentions irregular blood pictures, varying 
from the above, which have been reported in the literature. 

The cause of the green color in chloroma is not certainly known. 
Various explanations based upon the degeneration of the char- 
acteristic cells known to be present in chloroma have been proposed 
but none has been generally accepted. Askanazy thinks “the chloro- 
mata contain a pigment elaborated by a family of cells originating 
from the myeloid system,” thus accounting for the green color 
only in this disease. The significance of Askanazy’s crystals is un- 
certain and their existence has been questioned. Wetter observed the 
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epithelium of the convoluted tubules was a green color, the re- 
sult of greenish shining grains of pigment which they contained. 
Similar observations have been recorded by other writers. 
Chloroma occurs more often in children. Burgess found twenty- 
three years to be the average age of all patients and Foot and 
Jones state the average age of young males is 18.8 years. Seventy 
per cent of Atkinson’s patients were males. The disease runs a 


rapid course and death occurs in from a few months to a year and 
a half. 


Forkner**® divides the symptoms of chloroma into (1) those of 
mechanical origin, as exophthalmos, visible bony tumors, pain, deaf- 
ness, and the neurogenic bladder due to spinal cord involvement ; 
(2) those of toxic origin as weakness, fever and emaciation; and 
(3) the blood dyscrasias. When the disease occurs in the child 
among other symptoms there is a marked tendency for the early 
development of orbital and bony tumors and a generalized adeno- 
pathy, while when the adult is afflicted the most striking symptoms 
are frequently the rapid loss in strength, a rapidly developing in- 
tractable anemia and bone pains. The character of the blood cell 
changes is not influenced by the age of the patient. 

The symptoms directly referable to the invasion of the genito- 
urinary organs are few and are not sufficiently characteristic of the 
disease to enable an accurate clinical diagnosis. This is unusual 


when the extent of the pathologic changes in these tissues is re- 
called. 


Pain is not a prominent symptom of chloromatous changes in 
the kidney or bladder. Loin pain or tenderness to palpation is not 
common when the kidney is invaded and bladder distress and dis- 
comfort are most often but the result of the associated cystitis, and 
in no way characteristic of the disease. Palpable loin tumor is un- 
usual, yet in Baehr and Klemperer’s nine-year-old male patient 
the bilateral nodular retroperitoneal tumors needed differentiation 
from bilateral hydronephrosis, hypernephroma and Wilms’ tumors. 
A midline lower abdominal tumor due to urinary retention will 
frequently accompany spinal cord invasion in chloroma. 


There were no symptoms which might have indicated the pres- 
ence of chloroma of the prostate in the patient of Klein and Stein- 
haus, nor of the ovary in the patients of Butler’® and Dittrich.” 
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Jugenburg and Tschotschia® conclude patients with chloroma in- 
vading the kidney must be regarded as having more or less renal 
insufficiency. They found that in the terminal stages of the disease 
the uric acid was. lessened in the urine and increased in the blood. 
Stienon*® found a diminution of urine chlorides and phosphates 
with an increase in blood uric acid. Kidney functional tests were 
occasionally recorded and tended to be below normal, as in Doub 
and Hartman’s* twelve-year-old boy when the phthalein test was 
27 per cent for the two hours. Frequent notations of a fixed spe- 
cific gravity were made in the records and when mentioned small 


amounts of albumin, hyaline and granular casts were most often 
present. 


The frequency with which an absence of Bence-Jones protein in 
the urine was reported would indicate that its occasional presence 
(Weinberger*’) has but little differential diagnostic value. 


Many patients will pass an increased amount of urine (Lehn- 
dorff) while at times a diabetes insipidus may be diagnosed (Ja- 
cobaeus’ Case 2). Frequency of urination is thus a common symp- 
tom which may be influenced by an existing vesical inflammation. 
When spinal cord changes are present urinary retention, or incon- 
tinence, or both, may exist due to the vesical neuromuscular dys- 
function. Priapism must be rare as Lehndorff could find no record 
of the presence of this symptom in chloroma. 


There is usually a notation of pus and blood in the urine. The 
former may be but an occasional leukocyte or a gross pyuria. While 
the blood most often is but microscopic in amounts, gross hema- 
turia may be present. Steinhaus, Baehr, Wetter, Cohen, Askanazy 
and others noted the presence of blood in the urine of their patients, 
yet the occurrence of gross renal bleeding must be infrequent. Mach 
found, in addition to albumin and casts, numerous myeloblasts in 
the urine of his patient. Jacobaeus observed a pale urine inclined 
to be green in one patient and the urine of Waldstein’s* patient 
was of a definitely green color. Giimbel’s patient had a green urine 
and a green discharge from the urethra. 


I did not find a record in the literature of cystoscopy and pye- 
lography being employed in an instance of chloroma. 


The clinical course of chloroma is rapidly progressive with death 
resulting. No method of treatment known at present seems to in- 
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fluence the downward course of the disease in any marked degree. 
Treatment has principally been supportive in nature. 


CASE HISTORIES 


Case 1.—Miss J. B., aged ten years, was admitted to the Methodist 
Hospital September 9, 1936, with a temperature of 101, protrusion of 
right eyeball, pallor and a loss of weight. 


The child had been in good health until twelve weeks before admis- 
sion when for the first time she had a severe nose bleed. One week 
later, swelling and pain developed in her left knee and a protrusion 
of the right eyeball was soon evident. The pain, which was severe, 
shifted from the right to the left knee and hip and to the feet. She had 
been having chills and fever and retention of urine for two or three 
weeks before entering the hospital and three days before admission 
she had developed gross hematuria. During this period she had lost 
weight and strength rapidly although repeated transfusions and other 
supportive measures had been employed. 

The family history was negative for two generations for tubercu- 
losis, neoplasm, cardiovascular renal disease, hemophilia or diabetes. 


Upon admission she was a pale, emaciated child with a hot, dry 
skin. There were no irregularities about the skull. The right eyeball 
protruded slightly. The conjunctiva was slightly red, the pupils were 
equal and reacted normally. The fundi were pale and the retinal ves- 
sels were normal. There was a mild degree of anterior cervical 
adenopathy. The lungs were negative. There was a low systolic blow 
heard best at the base. Abdominal examination disclosed a mass in 
the upper left quadrant, which was later identified as due to an en- 
larged spleen. The bladder was distended with bloody urine and read- 
ily palpable. 

The blood count showed a red count of 1,290,000 with a white count 
of 25,000. The differential count showed 40 per cent myelocytes. The 
urine contained 4 plus albumin, 2 plus pus and was loaded with blood. 
The blood cultures and the blood Wasserman test were negative. 

During the progress of the disease there appeared a bony tumor in 
the left temple region, the left eyeball began to bulge and later mul- 
tiple bony tumors developed on the skull. For some weeks there was 
a free purulent and green vaginal discharge. The weakness and cach- 
exia progressed rapidly. The lowest hemoglobin finding was 25 per 
cent. The highest white count was 25,600, the myelocytes and myelo- 
blasts on one occasion reaching 76 per cent. 

Immediately upon entering the hospital a soft rubber slitaiaee was 
anchored in the bladder. This measure did not affect the degree of 
hematuria and on September 16, 1936, a first cystoscopy was done. No 
bloody efflux could be observed coming from either kidney. On the 
anterior-superior wall just posterior to the vesical orifice was a bleed- 
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ing area about the size of a cherry seed. The remainder of the blad- 
der was inflamed but free of bleeding points. The bleeding surface, 
which seemed slightly elevated above the vesical mucosa, was distinct 
in outline and arterial bleeding was present. A diagnosis of an angioma 
was made the bleeding was stopped by fulguration. The right ureter 
was catheterized and a right pyelogram was made. The urine from 
the right kidney contained a few pus cells, no blood cells and the right 
pyelogram was normal in size and pattern. 

Continuous bladder drainage was maintained. However, in forty- 
eight hours the bleeding recurred. 

On September 23, 1936, a second cystoscopy was performed. At 
this time there were present four or five lesions, similar in size and 
appearance to the one observed at the first cystoscopy, which were 
situated on the anterior wall of the bladder. In addition there were 
two on the right lateral wall. All were bleeding and all were ful- 
gurated. At this second cystoscopy the left ureter was catheterized and 
the left pyelogram made. The urine from the left kidney contained 
no blood but much pus was present. The left pyelogram showed a 
moderate amount of widening of the calices and pelvis. These changes 
were attributed to a pyelonephritis. 


Following this fulguration the bleeding did not cease entirely and 
within a few days the bleeding was again severe and constant. Two 
weeks later a third cystoscopy was done and apparently the entire 
mucosa on the floor and roof of the bladder was found to be covered 
with bleeding areas similar to those previously described. No attempt 
at fulguration to control the hemorrhage was made and no further 
cystoscopies were performed. 


The clinical course of the patient was rapidly downward and was 
little influenced by the treatment employed and the child died Decem- 
ber 18, 1936, three months after entering the hospital and seven 
months after her first symptom of the disease. 


An autopsy was performed with the following results: Green col- 
ored myeloblastic tissue was found present in the superficial lymph 
nodes, the spleen; the lymph nodes of the mesentery, the kidneys, the 
urinary bladder, and the bones of the skull. In addition there were 
bilateral perirenal abscesses, cultures from which showed short chain 
streptococci. The description of the kidney and bladder findings was 
as follows: 

Both kidneys were in their normal position. The right kidney 
weighed 210 gms. and measured 12 by 6.5 by 5 cm. The left kidney 
weighed 175 gms. and measured 10 by 6.5 by 4 cm. Both kidneys pre- 
sented a light yellowish green appearance. The kidneys cut with rather 
decreased resistance, bulged rather markedly on cut section and pre- 
sented a yellowish green appearance throughout with an occasional 
isolated nodule of green color. The peripelvic fat was normal in 
color and quantity in both kidneys. 
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The lining cells of the tubules throughout the kidney showed rather 
marked degenerative changes with evidences of desquamation. Most 
of the kidney sections showed definite cellular infiltration of the inter- 
stitial connective tissue, and many of the tubules apparently contained 
compact masses of cellular elements, chiefly of the early myeloblastic 
type. Large areas were seen throughout these sections in which the 
cellular elements were almost the complete picture with very little stro- 
mal tissue present. In these large areas of cellular elements the early 
myeloblastic forms were predominant. This myeloblastic infiltration 
was more pronounced in the medullary portion of the kidney tissue 
where it appeared to follow along the course of collecting and con- 
voluted tubules. In some places there were large areas in which there 


was a marked massive collection of these cellular elements with nodular 
formation at some points. 


The histologic section taken through the nodules in the kidney 
showed almost complete distortion of the architecture and its replace- 
ment by very dense accumulations of myelogenous cells. These oc- 
curred in small zones, huge zones, and large areas, the centers of which 
appeared to be undergoing disintegration associated with hemorrhagic 
diathesis. The myelogenous nodule showed all forms of myelogenous 
cells from the myeloblast or premyelocyte on through to the segmented 
stage of the polymorphonuclear which is antedated by the band cell 
polymorphonuclear. These were characterized further by fragmenta- 
tion, or by degenerated polymorphonuclears, seemingly at the time of 
development. The tubules of the kidney seemed filled with the dense 
accumulations of thse myelogenous cells, which were also present in 
the space of the Bowman’s capsule, and in the zones which were oc- 
cupied by the myelogenous nodule infiltration. Other zones of the 
kidney were quite as previously described. These nodules were mostly 
located close to the cortex of the kidney or mainly within the cortical 
substance. The tissue of the collecting tubules showed considerable 
evidence of stimulative-like effect from this structure, seemingly be- 
cause of the fact that they appeared as though there were definite hy- 
perplasia present in this zone. 


The urinary bladder was normal in size and shape and contained 
many small petechial hemorrhages throughout. There were many small 
slightly elevated greenish red colored areas over the mucosa of the 
bladder. They measured 2 to 3 mm. in diameter and all the bladder 
walls were involved. The nodules were distinct and gave the bladder 
wall a rough pebbly appearance and feel. 


Histologic examination of the sections through the urinary bladder 
revealed a mucosa which was rather thick, hyperplastic and redundant. 
In the hyperplastic areas throughout the mucosa there was a rather 
marked hemorrhagic extravasation and infiltration of leukocytic ele- 
ments. Masses of myeloblastic cells were present in the bladder walls 
which correspond to the situation of the nodules seen on the surface 
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of the bladder. These were similar to the myeloblastic cells previously 
described as occurring in the kidney. 


Case 2—M.E.W., a white female child, three and one-half years 
old, was admitted to the University Hospital August 21, 1938, with the 
complaints of rapid heart rate and paleness. Onset occurred two 
months previously with tonsillitis lasting two or three days with a 
temperature of 102 degrees. After this she began to get pale and be- 
came listless. Two weeks before admission her heart began to beat 
fast, and pulsations could be seen through her clothes. A hacking, non- 
productive cough began at this time. She had vomited most of her 
meals in the last few days. Weight loss had been 10 pounds in the 
previous two months. Past history was negligible except for three to 
four attacks of tonsillitis. Physical examination revealed a very ill 
infant. Temperature was 99.4 degrees. There were purpuric spots 
on the left ear drum; the tonsils were enlarged but the throat was 
not red. The lungs were normal. The point of maximal impulse was in 
the sixth interspace in the anterior axillary line and there was a sys- 
tolic blow over the mitral area. The pulse rate was 148 and the rhythm 
was galloping. Small “bruises” were present over the extremities. He- 
patomegaly and splenomegaly were thought to be present. Laboratory: 
urine—occasional slight trace of albumin and hyaline casts were pres- 
ent with pus cells 0 to 20-25 to % objective. Serology was negative. 
Red blood cells on admission were 570,000 and white blood cells were 
36,000. The differential white count showed metamyelocytes 14, band 
18, adult polymorphonuclears 22, lymphocytes 18, monocytes 2, im- 
mature cells 26. Sedimentation rate was 15. Platelets were 49,300. 
The red blood count rose to 4,110,000 and hemoglobin to 13.5 gr. but 
the immature white cells persisted. Gastric acidity was normal. Bone 
marrow studies were essentially normal, but observations of several 
blood smears suggested a leukemoid blood picture. Basal metabolism 
rates were +25, +28, +23. The x-ray showed cardiac enlargement 
(rheumatic type) and the long bones and the skull were normal. 

Course: The patient was transfused immediately and began to im- 
prove symptomatically. On her sixth day she developed a left facial 
paralysis and on her thirtieth day a large ecchymotic area appeared 
around the left eye which involved some of the bulbar conjunctiva. 
The patient began to feel better when given a high vitamin diet. X-ray 
therapy was given over the left orbit for the beginning exophthalmos 
and ectropion which improved on this treatment. Repeated blood trans- 
fusions were necessary. The patient was furloughed for two weeks 
on October 30, 1938. She returned to the hospital November 14, 1938, 
with a bilateral pneumonia and died in the admitting room. 

An autopsy was done. The degree of metastatic dissemination of the 
disease was marked. There was scarcely any organ in the body but 
showed some invasion by the neoplastic tissue. The extent of the gen- 
ito-urinary tract infiltration was as follows: 
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The kidneys were about twice their normal size and had a nodular, 
soft consistency. They were greyish green in color upon the surface 
and a cut section showed an almost entire absence of normal kidney 
tissue. The organ was composed of the same greyish green tissue which 
was observed elsewhere in the body. 

Except in a few areas the normal architecture of the kidney would 
not be recognized because of the extreme overgrowth and replacment 
of the parenchyma by a neoplastic cell, the myeloblast. A few lone 
glomeruli remained in some sections as the sole identifying feature. In 
the medulla a few tubules remained. Other sections showed less de- 
grees of involvement but the sum total of normal renal tissue present 
was very small. While not invaded the pelvis gave the impression of 
being compressed by an overgrowth of neoplastic tissue in the kidney 
parenchyma. 

The bladder was normal in size and general appearance. The epi- 
thelium of the mucosa was thin and desquamating. There was a slight 
subepithelial infiltration with the leukemic cells without nodular for- 
mation. The walls were thickened. The process was that of a diffuse, 
patchy infiltration of myeloblastic tissue. 

The ovary was diffusely involved by the tumor cells. There were no 
nodules present. 


Summary.—“This female child had a peculiar blood picture of such 
a type that it was not definitely diagnosed clinically other than as a 
possible myeloid leukemia. The clinical onset with tonsillitis occurred 
about five months before death. Orbital tumors were present but sub- 
sided with x-ray therapy. Autopsy study revealed greenish tumor 
nodules situated on, but not penetrating the ribs and vertebral bodies ; 
the same green tumors were present in the mediastinum, lungs, kid- 
neys, pancreas, ovaries, heart and bladder. Greyish pink areas of in- 
filtration were present in the kidneys, lungs and spleen. Microscopical- 
ly only a few tissues had escaped the widespread infiltration by the 
myeloid type cell which resembled most nearly the myeloblast. No 
evidence of tuberculosis was noted. This case presents the essential 
features of that group termed ‘chloroma’ on the basis of the green 
color of its tumor nodules. The term chloroleukomyelosarcoma de- 
scribed the condition in that it implies a leukemoid myeloid blood pic- 
ture and a true neoplasm which metastasizes and whose tissue is green 
in color.”—Forry. 


Case I was the patient of Dr. M. S. Winters and the autopsy and 
pathologic tissue reports were made by Dr. H. M. Banks of the 
Methodist Hospital, Indianapolis. Case 2 was studied by Dr. L. T. 
Meiks at the James Whitcomb Riley Hospital for Children and Dr. 
Frank Forry furnished the autopsy and pathologic tissue report. 
I wish to acknowledge my indebtedness to these men for their 
help in reporting these cases. 
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FURTHER EXPERIMENTAL INVESTIGATION ON THE 
ACTION OF INHIBIN 


WM. E. LOWER, M._.D., and (by invitation) 
D. ROY McCULLAGH, PH.D. 


Cleveland, Ohio 


Some years ago while we were studying the etiology of prostatic 
hypertrophy, a program was established in the Research Depart- 
ment of the Cleveland Clinic Foundation wherein it was hoped 
that the nature of the endocrine control of the prostate gland 
could be clarified. Although much remains to be developed, a very 
considerable advance in our knowledge has been made. One of the 
more important discoveries was that the testes probably elaborate 
more than one hormone. In our early experiments, with which many 
of you are familiar, it was shown that certain testicular extracts pos- 
sessed properties quite different from those of the recognized 
testicular hormone. The male sex hormone when injected into 
rats caused enlargement of the prostate gland, whereas the newly 
discovered preparation injected into normal rats caused diminu- 
tion in the size of the prostate gland. The second testicular hor- 
mone was named inhibin because it was thought to owe its activity 
to the fact that it depressed the gonadotropic activity of the pitut- 
tary gland. 


Following this discovery, the preparation was used for the treat- 
ment of a number of cases of prostatic hypertrophy. An improve- 
ment in symptoms was noted in over half of the cases. The reason 
for the failure in the remainder of the cases has not been definitely 
determined. It may be that some of the preparations were in- 
active because at that time no method had been devised for the 
assay of the preparations. Also, it is possible that only certain cases 
are amenable to this treatment. Of those cases which reacted fa- 
vorably, Figure 1 is typical of the results. 


Figure 1.—A decrease in residual urine occurred a few weeks 
after the beginning treatment. This was usually accompanied by 
a decrease in the diurnal and nocturnal frequency, and the tendency 
to dribble was lessened. No palpable change in the prostate gland 
was observed and when the treatment was discontinued, the symp- 
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toms returned. This latter fact was expected, since it is the usual 
occurrence in endocrine replacement therapy. 

The results of our experiments in the treatment of benign pro- 
static hypertrophy have been confirmed by Dr. Pearse and Dr. 
Malcolm of Toronto. We are at present preparing to re-investigate 
this problem with testicular preparations containing known amounts 
of inhibin. This has been made possible by the development of a 


12, Complete Retention 
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Weeks 
Fig. 1. 


rapid and reliable method of assay of extracts containing inhibin. 
I should like here to discuss the nature and significance of these 
most recent advances. 


In the search for a method of assay, we seemed to have only 
one lead with regard to the mode of attack. We refer to the fact 
that all available evidence indicates that inhibin owes its activity 
to its power to depress the gonadotropic function of the pituitary 
gland. In order to test for substance, this seemed to be the only 
characteristic property which could be used. 


In the female rat, a decrease in gonadotropic function of the pi- 
tuitary gland can be detected readily becouse of the fact that the 
pituitary gonadotropic hormone controls the sexual cycle. The nor- 
mal sexual cycle of the rat lasts for four to five days, and the va- 
rious phases of the cycle can be determined by microscopic exam- 
ination of vaginal smears. 
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Figure 2.—Here one sees a reproduction of the vaginal smear of 
a rat with inactive ovaries. The predominating cell is the leukocyte. 
This type of smear is seen between the period of heat, or follow- 
ing odphorectomy or hypophysectomy. This is the type of smear 
one would expect to observe if the female pituitary was depressed 
completely by inhibin. 


Fig. 2. Fig. 3. 


Figure 3.—When the ovaries and pituitary are normal, there 
can be no mistake about the vaginal smear when the animal comes 
into heat. This phase of the cycle is known as the estrus phase and 
is indicative of the production of ovarian hormone as the result 
of pituitary stimulation of the ovaries. The cells are non-nucleated, 
cornified epithelial cells and the smear cannot be mistaken for a 
di-estrus smear. 

With these facts in mind, we have added testicular material to 
the diets of female rats and have discovered that this results in ces- 
sation or prolongation of the sexual cycle. The normal cycle is re- 
established when testicular feeding is discontinued. Having made 
this observation, we proceeded to make protein-free, fat-free con- 
centrates of inhibin from beef testes and injected these preparations 
into rats in order to devise a method for the assay of inhibin. 

As will be demonstrated by the following slides, it has been pos- 
sible to alter definitely the sexual cycle in female rats by the in- 
jection of inhibin. This forms the basis of our new method of 
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assay. In all of our experiments, the rats have been observed for 
a considerable period prior to injection in order to be certain that 
their sexual cycles were regular. 


Figure 4.—This slide shows the effect of the injection of 1 
c.c. of inhibin each day for nine days. Each dot or cross represents 
a day. The perpendicular lines indicate the days on which injections 
were made. The crosses indicate the days on which the animals 
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Fig. 4. Reproduced by permission from En- 
docrinology, 27 :899-902 (December) 1940. 
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Fig. 5. Reproduced by permission from Endo- 
crinology, 27:899-902 (December) 1940. 


showed a positive estrus smear. The absence of crosses following 
the injection period shows that the injection of inhibin resulted in 
a cessation of estrus until some days later. In fact some of the 


animals had not returned to normal when the experiment was ter- 
minated a week after the final injection. 
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For practical purposes, a method of biologic assay should be 
as short as possible. For this reason, we have attempted to in- 


fluence the estrus cycle by the injection of inhibin into rats for short 
periods. 


Figure 5.—Here, we see the effect on the female rat of the 
injection of inhibin for a period of five days. Even this short period 
of injection caused a very marked disturbance. The infrequency 


EFFECT OF THREE SUCCESSIVE INJECTIONS OF 
ICC. OF INHIBIN EXTRACT ON THE ESTRUS CYCLE OF THE RAT 
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Fig. 6. Reproduced by permission from Endo- 
crinology, 27 :899-902 (December) 1940. 
of positive estrus smears (as indicated by crosses) after the in- 
jection period is obvious. The most probable explanation for the 
interruption in estrus is that the pituitary gland was depressed by 
the inhibin in such fashion that the gonadotropic hormone was no 
longer produced in sufficient quantities to stimulate the ovaries to 
the production of the estrus changes in the vagina. 


Figure 6.—Shows that the same effect can be noticed to a con- 
siderable degree even when the injection period is decreased to three 
days. Not all the animals.are affected, but there can be no doubt 
about the fact that there has been a real physiologic change*in a 
number of these animals. This experiment has been repeated sev- 
eral times and it has been proved conclusively that a three-day in- 
jection period can be used for the assay of inhibin. 


Figure 7 gives the record of a number of control animals which 
were shown to be in regular estrus for a number of cycles and which 
were then injected with a preparation of liver made in exactly the 
same fashion as the testicular extracts. This treatment did not 
interrupt the regularity of the cycles in any of the rats. This ex- 
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periment merely supplements the work formerly conducted on 
males which indicated that the testicular extracts contained a spe- 
cific pituitary depressant. 

As a result of these findings, we are now able to recommence 
our investigation of the effect of inhibin on patients suffering from 
prostatic hpyertrophy and to do the work in a scientific fashion 
that was heretofore impossible. A detailed knowledge of any endo- 
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Fig. 7. Reproduced by permission from Endo- 
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crine product is impossible until one can be positive of the activity 
of each and every batch of the preparation which is administered 
and until one can know quantitatively the potency of the dose being 
used. The fact that a three-day injection period in the female rat 
enables one to determine these facts will tremendously facilitate 
our researches. We shall now again try its clinical application in 
certain cases of prostatic hypertrophy. 

Even more far-reaching implications result from these experi- 
ments. It may be that inhibin will be found to be a very useful agent 
in the treatment of female disorders. Certain of the androgens 
and estrogens are known to be pituitary depressants. In the treat- 
ment of the menopause and of functional bleeding, it seems prob- 
able that their efficacy may be due to their depressing action. Be- 
cause of their other physiologic properties, however, their use is 
frequently limited. We hope to extend our researches on inhibin 
in order to determine whether or not it will be of clinical value in 


the treatment of certain types of prostatic hypertrophy and of fe- 
male disorders as well. 
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TRANSPLANTS FROM THE SCROTUM FOR THE RE- 
PAIR OF URETHRAL DEFECTS 


AUSTIN I. DODSON, M.D., F.A.C.S. 
From the Urological Services of St. Elizabeth’s Hospital and Hospital Division, 
Medical College of Virginia, Richmond, Virginia. 

Extensive portions of the perineal urethra may be destroyed by 
stricture, injury, infection, or by excision, because of malignant 
disease. Under such circumstances, it is often quite difficult to re- 
establish the urethral channel. 


Braasch and School* reported the successful removal of a tumor 
of the bulbo-membraneous urethra with reéstablishment of the 
urethral continuity by plastic operation, and Lower* reported two 
cases of carcinoma of the urethra in which he resected a portion of 
the urethra and united the divided ends of the urethra. Recently, 
Young® has devised an ingenious method of mobilizing the penis 
and sliding it back to close the defect resulting from excision of the 
bulbous urethra for carcinoma. 

In extensive stricture of the urethra it is well recognized that 
if a strip of mucosa can be preserved, a satisfactory urethral chan- 
nel will form about an indwelling catheter if there is healthy 
perineal tissue to be approximated over the catheter. When this is 
not possible, most authors advise permanent perineal urethrostomy. 

Thivenot and Gayet® reported the case of a man with a patent 
urethra thirty-three years following the use of a skin flap to bridge 
the gap between the divided ends of the urethra resulting from 
injury. 

When the perineal tissue overlying and supporting the urethra 
is injured or destroyed, the problem of a successful repair of a 
urethral defect is much more difficult. Confronted with two such 
cases, it occurred to me that the scrotum was the logical source 
from which to obtain tissue to aid in reconstructing the urethral 
channel and to give it support and protection. There is considerably 
more scrotum than is needed for its function. The posterior por- 
tion of the scrotum can be easily shifted to the perineum. It has 
an abundant blood supply which need not be interfered with and 
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base of the penis. 
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the texture of the scrotal skin is but slightly different from that of 
the perineum. It is very probable that skin flaps from the scrotum 
have been used for this purpose before, but in the literature that 
I have available no mention is made of it except in Bickham’s Sur- 
gery,’ an operation is described in which a rectangular flap from 
the base of the scrotum is slid backward to cover the skin defect 


following the transplantation of perineal skin to bridge a defect in 
the bulbous urethra. 


Guillermo and Tissandie’ reported the cure of an extensive per- 
ineal fistula of the urethra by a perineal debridement and the trans- 


plantation of a flap of skin and subcutaneous tissue from the in- 
guinocrural region. 


In the first case reported here, a portion of the bulbous urethra 
was resected because of carcinoma. The local growth was very 
extensive, requiring excision of all neighboring perineal tissue ex- 
cept a portion of the skin. The subcutaneous tissue of the scrotum 
was used to help bridge the gap in the urethra, to bring additional 
blood supply to the area and to furnish subcutaneous support. 


Case 1.—Mr. T. M. A., aged fifty-eight years, was admitted to St. 
Elizabeth’s Hospital on September 5, 1939, with a diagnosis of peri- 
uretheral abscess. In November, 1938, he consulted a urologist because 
of hematuria and difficult urination. A diagnosis of median bar and 
diverticulum of the bladder was made, and a transurethral resection 
was done. Before leaving the hospital he called the attention of his 
surgeon to a small mass posterior to his scrotum. He was advised that 
it would soon subside. Six months later the mass had become much 
larger and hematuria and difficult voiding had returned. The perineal 
swelling was incised and a small amount of pus was obtained. Follow- 
ing this incision most of the urine was passed through the wound. 


On physical examination in September, 1939, there was a large, soft 
mass occupying the perineum from within an inch of the anus to the 
base of the scrotum. In the center of the mass there was a fistulous op- 
ening through which a portion of the urine was passed. Blood count 
was normal and the Wassermann test resulted in negative findings. 
His urine contained many blood and pus cells. 


With the history of a mass appearing in the perineum following in- 
strumentation and of pus being obtained when first incised, a diagnosis 
of perineal abscess was made. 

On the day following admission to the hospital a suprapubic cystos- 
tomy was done and the perineal mass widely incised. A quantity of 
bloody, purulent material was obtained. Following this operation there 
was very little decrease in the size of the swelling. A large granulating 
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cavity remained. After about four weeks of irrigations and hot appli- 
cation without noticeable improvement, sections of the tissue were 
taken for microscopic examination and a diagnosis of squamous-cell 
carcinoma, grade three, was made. 

The patient was referred for x-ray treatment with little hope of 
more than palliative results. He was given 4,720 R, 440 Kv. of radia- 
tion, spaced over a period of four weeks. During this time there was 
very rapid decrease in the size of the growth. Improvement continued 
after the treatment was discontinued until no induration of the sur- 
rounding tissues remained and a small tumor immediately surround- 
ing the perineal urethra could be easily outlined (Fig. 1). 

On November 28, 1939, eleven weeks following admission to the 
hospital, the growth with about an inch of the bulbous urethra was 
excised. An inverted U-shaped incision was made just above the 
anus and two elliptical incisions were carried from the highest point 
of the U incision, circumscribing the carcinomatous mass and joining 
near the base of the scrotum (Fig. 1). 


The dissection was carried back posterior to the bulb, dividing the 
central tendon anterior to the transversus perinei muscles and separat- 
ing the carcinomatous mass posteriorly. The entire indurated area in- 
cluding a section of the corpora and urethra was removed. Sec- 
tions from the surrounding areas did not show any active 
malignancy. At the end of this operation the cut ends of the 
urethra were separated for a distance of about an inch. The anterior 
stump of the penis was liberated for a short distance and interrupted 
sutures of heavy chromic catgut were taken on each side through the 
lateral surfaces of the anterior stump and through the lateral surfaces 
of the posterior stump of the corpora cavernosa (Fig. 2). When these 
sutures were tied the corpora cavernosa were drawn together and the 
gap in the urethra diminished by half. A flap was turned back from 
the lateral wall of the anterior stump of the urethra and the free end 
was sutured to the posterior urethral stump, bridging the gap between 
the ends of the urethra on the upper wall (Fig. 3). The scrotal skin 
was divided in the midline up to the penoscrotal area, and the scrotal 
fascia, includinz all layers down to the tunica vaginalis, was dissected 
from the scrotum anteriorly and laterally, leaving the base attached 
(Fig. 4). This flap of tissue was turned into the defect produced by 
the dissection and sutured over the urethral defect, forming lower 
lateral walls of the newly formed portion of the urethra (Fig. 5). A 
catheter had been inserted previously through the meatus of the urethra 
into the bladder (Fig. 4). The wound was closed in layers, suturing 
the subcutaneous tissue with interrupted sutures of No. 1 chromic cat- 
gut, and the skin with deep interrupted sutures of coarse silk (Fig. 6). 
A rubber tissue drain was placed in the wound and brought out at one 
angle of the U-shaped portion of the incision (Fig. 6). 

The specimen included a block of the penis and urethra about 1 inch 
in length with a portion of the perineal skin and subcutaneous tissue. 
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There was some suppuration of the wound, but as far as could be 
determined the scrotal transplant remained intact. The wound healed 
completely in about four weeks and the patient was discharged in good 
condition and voiding normally. Since leaving the hopital six months 
ago, a No. 26 French sound has been passed once a month without 
difficulty. The patient is now in normal health with no evidence of 
recurrence of metastasis. 


In the second patient the perineal urethra was partly destroyed 
and the overlying perineal tissue, including the skin, entirely de- 
stroyed by a peri-urethral phlegmon. A whole thickness graft from 
the scrotum was used to repair the defect. 


Case 2.—Mr. O. F. B., aged forty-one, entered the hospital division 
of the Medical College of Virginia, December 4, 1939, because of an 
abscess behind his scrotum. He gave a history of difficult and fre- 
quent urination for about six months. Two weeks before entering the 
hospital a painful swelling appeared behind his scrotum which was 
“lanced” by his physician. Following this operation the infection 
seemed to grow worse and he began to pass urine through the wound. 

The patient was a well developed white man. The physical exami- 
nation revealed no abnormalities except that the skin and subcutaneous 
tissues of the perineum were gangrenous from the base of the scrotum 
to within an inch of the anus. Temperature on admission was 102 F., 
pulse 105, and the patient was mildly delirious. The red blood count 


was 2,700,000, hemoglobin 60 per cent. The white blood count was 
23,000 with 91 per cent polymorphonuclear cells. The Wassermann 


test was negative. Non-protein nitrogen of the blood was 32 mg. per 
cent. 


The urine drained through the necrotic perineal tissue and no urinal- 
ysis was done on admission. Later the urine was alkaline; otherwise 
normal. 

The first few days of treatment consisted of blood transfusions, 
glucose in saline intravenously and frequent irrigations of the wound 
with a 1-5000 solution of potassium permanganate. The infection did 
not spread from the perineum, but all of the soft tissue below the tri- 
angular ligament except the corpora covernosa of the penis and a por- 
tion of the posterior wall of the urethra sloughed off. 


Ten days following admission the few remaining tags of necrotic 
tissue were removed and a catheter was inserted through the urethra 
as it opened into the perineum and retained for drainage and to pro- 
tect the wound. The wound was soon in a healthy condition and covered 
by granulation tissue. In the left lower angle of the wound a small 
sinus led from a periosteal infection of the ischium. The corpora 
cavernosa of the penis were obscured by granulation tissue, and only a 
narrow margin of the upper wall of the urethra remained from the 
bulbomembranous area to the base of the scrotum (Fig. 7). 
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It was noticed that the scrotum, the posterior part of which had 
been partly destroyed, tended to drop down and partly cover the 
perineal defect. It seemed logical to attempt to repair this defect with 
a flap of scrotal tissue. This was done on December 29, twenty-five 
days after his admission to the hospital. 


A curved incision was made which began at the junction of the 
left margin of the scrotum with the perineal wound and passed up- 


Fig. 7. Perineal and urethral defect 
following extensive perineal abscess. 
Note small portion of urethral mucosa. 
The corpora of the penis which at 
first were visible have been covered 
by granulation tissue. The small op- 
ening in the left lower angle of the 
wound is a fistulous track which ex- 
tended to a peri-ostitis of the ischium. 


ward and across the scrotum dividing it in half. The incision then 
ran toward the base of the scrotum on the right side for a short dis- 
tance, leaving a pedicle between the end of the incision and the perineal 
wound on the right side (Fig. 8). The incision was carried though the 
entire thickness of the scrotum to the tunica vaginalis. This scrotal flap 
was dissected free and rotated to the left and downward over the 
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urethral defect. No effort was made to cover the entire denuded area. 
The flap was sutured in place with silkworm gut sutures. For a short 
distance on both sides the margin of the flap was sutured to the skin 
margin of the perineal wound. The remainder of the flap was an- 
chored to the surface of the wound by deep sutures passing through the 
flap and as much of the underlying tissue as could be grasped (Fig. 
9). The remaining portion of the scrotum was closed over the testicles 


a 


Fig. 11. Photograph of perineum Fig. 12. Evidence of satisfactory ure- 
after partial healing had taken place. thral function. 
There remains a small uncovered area 
along the margins of the graft which 
later closed in by granulation. 


by a continuous suture of No. 0 chromic catgut (Fig. 10). At the 
beginning of the operation a urethral catheter was passed through the 
anterior urethra and into the bladder for drainage and to serve as a 
scaffold for the formation of a new urethra in the perineal area (Fig. 
8). The catheter was sutured to the glans penis with silkworm gut and 


fastened to thé penis with strips of adhesive tape. A firm perineal 
dressing was applied. 


The entire graft remained in good condition and healing progressed 
satisfactorily (Fig. 11). Two weeks after the operation the patient 
persuaded an intern to remove the suture retaining the catheter to the 
glans penis. He then promptly pulled the catheter out, and a short time 
voided satisfactorily but with some perinal leakage. A catheter 
was reinserted with very little difficulty and kept in place ten days. 
At this time a No. 24 F sound could be passed and voiding was sat- 
isfactory (Fig. 12). He was discharged on January 30, 1940, thirty- 
two days after the operation. He came twice to the out-patient de- 


partment, then, feeling well and objecting to having sounds passed, 
he refused further treatment. 
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These cases represent two types of pathologic conditions of the 
urethra that require extensive plastic repair to restore normal 
urethral function. In the first case additional tissue was desirable 
to give adequate support to the reconstructed urethra. In the sec- 
ond case it would have been impossible to restore the urethra with- 
out replacing at least a portion of the skin and subcutaneous tissue 


of the perineum. Grafts from the scrotum proved entirely satis- 
factory in both cases. 
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THE PEDICLE TUBE GRAFT IN THE SURGICAL TREAT- 
MENT OF.HYPOSPADIAS IN THE MALE AND 
A NEW METHOD OF CLOSING SMALL 
URETHRAL FISTULAS 


DAVID M. DAVIS, M.D. 
From the Department of Urology, Jefferson Medical College, Philadelphia 


Successful surgical treatment of hypospadias in the male depends 
entirely upon meticulous attention to a multitude of small details. 
Each contributor to the subject has added to our knowledge of 
these details. The technic is still far from standardized, but results 
are constantly growing better—at least in the hands of those will- 
ing to take the necessary pains. The object of plastic surgery is to 
create a condition as near as possible to the normal. In hypospadias, 
this means that the penis must be straight, the urethra large enough 
and of fairly uniform caliber, and constructed from hairless skin, 
and the meatus in its normal place at the tip of the penis, so that 
both urinary and sexual functions can be performed properly. 
Plastic methods at our command now make this ideal quite pos- 
sible, and indeed not too difficult of attainment. It is therefore bet- 
ter to abandon compromise methods, the results of which fall 


short of the ideal, such as the creation of the new meatus in the 
frenal region. 


It is scarcely necessary to say that the penis must be quite straight 
before plastic procedures are begun. At the time the congenital 
chordee, usually present, is eliminated surgically, a curved incision 
with one limb on each side of the meatus (Fig. 1, d, ¢) is very 
useful. It allows the urethra to be dissected free as far as may 
be necessary from the corpora cavernosa, so that it may be dropped 
back and no longer contribute in any way whatsoever to the main- 
tenance of the chordee. 


The Thiersch-Duplay method continues to be the foundation 
stone of the operative structure. It gives a hairless urethra of uni- 
form caliber, and there is no limit to the length of urethra which 
can be constructed. It is, however, difficult to carry a Thiersch- 
Duplay urethra fully to the end of the penis. For this reason, and 
in view of the recent increased interest among plastic surgeons in 
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pedicled tube grafts, the author turned again to this oft-tried pro- 
cedure. 

A rectangular flap of skin was outlined (Fig. 2, a-d) on the dor- 
sum of the penis. The pedicle was produced at the proximal end 
of this flap, and at this end its edges were made to diverge, so that 
the new meatus would be sufficiently large, and any tendency to 


“ va 

Fig. 1. a, extreme peno-scrotal hypospadias (al- 
most mid-scrotal), congenital chordee, hooded pre- 
puce; b, diagrammatic sagittal section, showing ex- 
treme curvature of penis; c, black silk traction su- 
tures, transverse incision; d, second incision, with 
limbs to either side of meatus; e, penis straightened 
and lengthened, fibrous tissue removed, meatus 
pushed back; f, penis held in position by rubber 
bands sutured to abdominal wall, incisions closed 
longitudinally. 


contracture avoided. The sutures were interrupted, and of the finest 
plain catgut, at first triple 0, later quadruple 0. 

It was soon found that with this arrangement, the blood supply 
was much better than when the flap was left attached by its distal 
end. Consequently, the tube graft could be made as long as the 
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length of the penile skin allowed, without sloughing. The proximal 
attachment also allowed the penis to be bent over dorsally so that 
the entire length of the tube graft could be utilized. The procedure 
finally hit upon was to measure the length of the tube graft, and 
then measure an equal distance upon the central surface of the 
penis, beginning at the tip of the glans. Over this distance a tun- 
nel was produced by means of a sharp pointed bistoury, and en- 


Fig. 2. a, line of incision for forming pedicle tube graft of 
preputial skin; b-d, construction of tube graft; e, opening of 
tunnel for tube graft; f, graft pulled through tunnel; g, dia- 
grammatic sagittal section showing how penis is curved back 
to take advantage of full length of graft. 


larged by means of a grooved director and scalpel to such a size 
that the tube graft could easily be drawn through it (Fig. 2, ¢). 
This enlargement was found to be very important, as without it 
stenoses were apt to develop in the new formed urethra, at the 
meatus or elsewhere. Bleeding may be ignored, as it stops at once 
after the tube graft is in place. The tube graft was fastened in 
place by four sutures joining its extremity to the adjacent skin, 
and by three sutures at the new meatus, all of triple O plain 
catgut. In some cases, a single additional suture of fine black silk 
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was placed at the meatus. The penis was further held in this 
anteflexed position by a firm bandage, which was not disturbed for 
at least four or five days. The urine was carried off by a catheter 
placed in the urethra through the already existing orifice. 


The results of this procedure showed that the grafts survived 
perfectly in all of six cases. In one of the early cases, the pedicle 
sloughed, but in spite of this the tube graft obtained enough blood 


Fig. 3. a, b, tube graft after division of 
pedicle; c, d, incision and formation of new 
urethra by Thiersch-Duplay method; perineal 
urethrostomy established. 


supply from the surrounding tissues to remain viable, and the final 
result was excellent. Success in six consecutive cases is very sig- 
nificant, a fact which will perhaps be fully appreciated only by 
those who have attempted this type of surgery. 
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After the lapse of two or three weeks, the pedicle is divided, leav- 
ing the meatus situated at the tip of the glans, in its normal and 
proper position (Fig. 3, a, b). The scar left on the dorsum is apt 
to be puckered and unsightly at first, but within six to twelve months 
it practically disappears. The end result, generally, has been such 
that I have adopted the pedicled tube-graft method as routine for 
the reconstruction of the glandular urethra. Using the technic de- 


Fig. 4. a, completed urethra, incision downward on scro- 
tum; b-d, penis sutured down to scrotum to cover new 
urethra. 


scribed, the tube usually reaches from 1 to 2 centimeters proximal 
to the corona glandis on the ventral surface of the penis. 


The new glandular urethra may be joined to the original urethra 
by a Thiersch-Duplay plastic at the same operation, or if there is 
any reason for delay, the joining may be done later (Fig. 3, c, d). 
The covering in of the Thiersch-Duplay plastic completing the 
new urethra has always been a difficult point in the procedure. If 
the penile skin is used, it must be brought together under a good 
deal of tension, and in addition the suture line in the skin lies di- 
rectly or almost directly over the suture line in the new urethra, so 
that persistent fistulas are practically inevitable. This may be avoid- 
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ed by incising the anterior surface of the scrotum (Fig. 4) and 
suturing the penis down to the scrotum. Hugh Cabot* published a 
description of the procedure in 1936 and it properly bears his name, 
although I utilized the same method exactly in one case in 1922, 
and in Case 2 of this series on November 14, 1935. 


In most cases of penoscrotal hypospadias, this penoscrotal an- 
astomosis is very easy, but in midscrotal hypospadias with split 


7 
Fig. 5. a, penis sutured to scrotum, lateral view; ), 
penis cut free from scrotum after healing is complete; 
c, small fistula may remain after new urethra is con- 
structed; d, fistula circumcised; ¢, diagrammatic sagit- 
tal section of fistula; e-g, needle with silk thread passed 
eye first through urethra and out fistula. 


scrotum difficulty may be encountered, and in perineal hypospadias 
it is of course not available as such. Fistula formation practically 
never Occurs except at the distal extremity of the penile incision. 
At this point, a single pin-size fistula has occurred in every case 
in my series. I believe that this can be prevented in the future by 
the utilization of principles to be described in connection with 
methods of closing these small fistulas. 


*New England Jour. Med., 214:871, 1936. 
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When penis and scrotum are joined, they must of course be cut 
apart as soon as healing is complete, usually in three or four weeks. 
It is a very simple procedure (Fig. 5, a, b). It may be done under 
local anaesthesia, or may be combined with the closure of a small 
fistula, if there be one. 

The small fistulas which frequently remain after construction of 
a new urethra constitute perhaps the most annoying and discour- 


=~ es 
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Fig. 6. a, b, after catching edges of fistula as shown 
from within outward, needle is passed out again, eye 
first; c, traction on threads inverts fistula, pulling it 
into urethra inside out; d, e, same process shown in 
diagrammatic sagittal section. Note that at site of 
fistula only raw surfaces are in apposition. 


aging feature of hypospadias surgery. The method I have evolved 
for closing them has succeeded in every one of four consecutive 
occasions—a really sensational record. It is illustrated in Figures 
6 and 7 and is characterized by two features. First, after the fistula 
is circumcised and the skin undermined in the usual way, a straight 
needle armed with silk thread is inserted, eye first, in the new mea- 
tus, and brought out through the fistula. The cut outer edges of 
the fistula are caught with the silk thread exactly as shown in the 
diagram (Fig. 6, a, b) and the other end of the thread passed out 
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again through the meatus. The result is that when the two ends 
of the thread are pulled upon, the fistula is turned completely in- 
side out, and made to project into the lumen of the urethra. This 
inversion of the fistula is maintained by fastening the thread to 
the abdominal skin through the intermediary of a rubber band. 
The silk thread pulls out in from two to four days, but by this time 
healing is almost complete. The inversion may be further main- 
tained by a purse string suture of very fine plain catgut, but this is 
not wholly necessary, as it has been omitted in one or two cases with 
no difference in the result. The subcutaneous tissues are brought 
together by multiple sutures of very fine plain catgut. While this 
is being done, an effort is made to pull one flap of skin or the other 
over the site of the fistula as far as possible. 


Since catgut in the skin is not conducive to good healing, prac- 
tically all operators have used non-absorbable suture material for 
the skin. Silk, cotton, linen, and fine silver wire have been recom- 
mended, and the sutures have been tied over rubber tubes, wires 
and other supporting materials. The most serious drawback ap- 
plies equally to all non-absorbable sutures—in the presence of in- 
fection they act as setons and are very apt to produce the very pin- 
size fistulas one is so anxious to avoid. My first effort to avoid this 
was the use of an epidermal running suture of very fine black silk. 
This did not work well, probably because it closed the wound too 
tightly and permitted no drainage. It then occurred to me to get 
around the difficulty by the simple device of using no skin sutures 
at all. This plan has produced excellent results. The subcuticular 
tissues are caught together by just enough very carefully placed 
sutures of very fine plain catgut to bring the skin edges into 
apposition. The four incisions so treated have all drained serum 
rather freely in the first two days, but have all healed per primam. 
During the healing period the urine, of course, must be diverted, 
preferably by a perineal urethrostomy. 


To these descriptions of operative technic I would like to append 


in résumé the histories of three cases, in which complete cure was 
effected. 


Case 1—M. M., aged thirteen, was first seen July 7, 1936. Ritual 
circumcision had been performed in infancy. Penoscrotal hypo- 
spadias with marked congenital chordee was present. There was a 
good quantity of preputial skin still present and the testes were pres- 






























PEDICLE TUBE GRAFT 229 






ent in the scrotum. Urine was clear and general physical examination 
revealed no other abnormalities. 


Operation I. On July 10, 1936, using nitrous oxide and ether 
anesthesia, two transverse ventral incisions were made, adhesions were 
removed, penis was straightened, and a longitudinal closure made. A 
catheter was placed in the urethra for drainage. 


The wound healed well and the patient was discharged July 18, 1936. 


Operation IJ. On August 12, 1936, using ether anesthesia, perineal 
urethrostomy was done. A No. 20 catheter was inserted and a tube 
graft was made from preputial skin. A tunnel was formed in the penis 
and the graft drawn through. The graft was very long and reached 
to the urethral opening, to which it was sutured. The penile skin was 
closed over the junction. The pedicle of the tube graft was divided. 


The tube graft remained viable, but the new meatus was too small. 
At the junction of the old and new urethras, the skin separated, leaving 


two orifices about a centimeter apart. About 3 centimeters of new 
urethra remained. 


Operation IIT. On December 28, 1936, using nitrous oxide and other 
anesthesia, the perineal urethrostomy was re-opened. The meatus 
was incised and enlarged, and the two orifices on the ventrum of penis 
were joined by Thiersch-Duplay plastic, using interrupted triple 0 
catgut sutures. The penile skin was sutured over this with silk mat- 
tress sutures. 


The incision separated and consequently no benefit was obtained from 
this operation. 


Operation IV. On January 13, 1937, using ntrous oxide and ether 
anesthesia, the same operation was repeated, using continuous triple 0 
catgut suture in plastic and re-inforcing skin closure with epidermal 
suture of silk. 

This operation held except for two small pin-size fistulas very close 
together. The meatus contracted again. 


On February 2, 1937, the meatus was divided and a piece of rub- 
ber tubing inserted. 


Operation V. On June 30, 1937, using nitrous oxide and ether 
anesthesia, a triangular flap of preputial skin was sutured down in 
the re-opened meatus. Small fistulas were inverted with fine silver 
wire purse-string suture, and the skin was closed with silver wire su- 
tures. The catheter was re-inserted in the perineal urethrostomy open- 
ing 

The meatus healed well and remained open. One pin-point fistula 
persisted. 
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Operation VI. On August 3, 1937, using nitrous oxide and ether 
anesthesia, a small fistula was again inverted with silver wire, and a 
catheter was re-inserted in the perineal urethrostomy opening. This 
operation was unsuccessful. 


Operation VII. On December 20, 1937, the same operation was 
repeated. 


This operation was also unsuccessful. 


Fig. 7. a, purse-string suture about fistula, peri-urethral tissues 
drawn together over it with multiple buried sutures, all of 
quadruple 0 plain catgut. Traction on inverted fistula main- 
tained by fastening silk thread to abdominal wall with elastic 
rubber band; b, subcuticular tissues drawn together with multi- 
ple buried sutures of quadruple 0 plain catgut; c, accurate place- 
ment of sub-cuticular sutures makes skin sutures unnecessary, 
temporary perineal urethrostomy established. 


Operation VIII. On July 15, 1938, using nitrous oxide and ether 
anesthesia for the first time the fistula was everted by silk threads 
(Fig. 6) and the entire closure made by single plain catgut subcutan- 
eous and subcuticular sutures (Fig. 7). 


Primary union occurred. 


After the many operations, the perineal urethrostomy had become 
epithelialized and did not heal. 
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Operation IX. On August 22, 1938, under nitrous oxide and ether 
anesthesia, the perineal fistula was excised and a No. 18 rubber catheter 
was left in the urethra. 


The perineal wound closed almost per primam, but a small portion 
of the floor of the penile urethra sloughed out, apparently due to 
pressure from the retention catheter, and leaving another good-sized 


Fig. 8. Case 1. Final result. Ven- Fig. 9. Case 1. Final result. Pho- 
tral surface of penis. tograph taken while voiding. 


fistula (2.5 mm. in diameter). This occurrence was extremely disap- 
pointing, after complete success had been obtained. 


Operation X. On December 21, 1938, under nitrous oxide and ether 
anesthesia, perineal. urethrostomy was done, The penile fistula was 
again closed by silk-thread eversion technic (Figs. 6 and 7). 


Healing occurred per primam. The perineal catheter was removed 
on the seventh day and the patient was discharged from the hospital 
eight days after operation. The perineal fistula closed spontaneously a 
few days later. The new urethra, dilated from time to time, now ad- 


mits a No. 22 sound readily. The final result is shown in Figures 8 
and 9, 


This case illustrates the extreme difficulty of closing urethral 
fistulas by the usual technics. In contrast, I was greatly impressed 
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by the immediate healing both times the silk-thread eversion 
method was used. 


Case 2.—A. G., aged fifteen, was first seen November 10, 1935. This 
patient was not seen in his original condition, as an operation had been 
performed six years before. The urethral meatus was at the peno- 
scrotal junction, and scars distal to this point suggested that a straight- 
ening operation had been done. At any rate, the penis was straight 
enough that plastic repair could be done at once. 


Operation I. On November 14, 1935, under nitrous oxide and ether 
anesthesia, a perineal urethrostomy was done. A pedicled tube graft 
of preputial skin was placed in a tunnel of the glans. A penile urethra 
was constructed by the Thiersch-Duplay technic. Interrupted sutures of 
triple 0 catgut were used. Scrotal incision was made and the penis was 
sutured down to the scrotum (Figs. 3 and 4). 

The pedicle became necrotic in five days, but the graft remained via- 
ble. The pedicle was divided on the sixth day. The result was entirely 
satisfactory except for two small fistulas at the apex of the peno-scrotal 
suture line. The urethra admitted a No. 14 sound. 

On February 19, 1936, the meatus was found closed and was re- 
opened by passing a needle through the fistula. 


Operation IJ. On March 17, 1936, the fistula formed by perineal ure- 


throstomy was re-opened. Another short tube graft was made from 
preputial skin and sutured into the re-opened meatus. 

This graft healed well. The pedicle was divided in about a week. 
The meatus admitted a No. 16 sound readily. 


Operation III. On April 24, 1936, using ether anesthesia, the perineal 
urethrostomy reopened. The penis and scrotum were separated and the 
two fistulas were closed by purse-string suture. 

This operation was fairly successful but two fistulas remained, both 
pin-point in size. The urethra now took a No. 20 sound easily. 


Operation IV. On September 28, 1938, under spinal anesthesia, a 
catheter was re-inserted through the perineal fistula, which was epithe- 
lialized and still open. Each of the two fistulas closed separately by the 
silk-thread eversion technic (Figs. 6 and 7). The skin was closed over 
them with mattress sutures of silk. 

There was quite a bit of serous discharge from the incisions, and of 
pus from the urethra, but both fistulas remained firmly closed. 


Operation V. On October 14, 1938, under spinal anesthesia, the pe- 
rineal fistula was excised. 


The perineal wound healed per primam. The final result is shown 
in Figure 10, taken about a week after the last operation. 
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Case 3—E. V., aged twenty-five, was first seen February 11, 1937. 
He had suffered a varying degree of hesitancy, difficulty, burning and 
frequency all his life. Two previous plastic operations elsewhere had 
resulted in a slight straightening of the penis, but there was no other 
improvement. Typical hypospadias was present with congenital chor- 
dee, hooded prepuce, orifice just distal to the penoscrotal junction. The 
ventral surface of the penis was scarred, with indurated areas includ- 





Fig. 10. Case 2. Final result. Ven- 
tral surface of penis. 


ing the meatus. Pus was present in the urine, and many staphylococci 
were found in the stained sediment. 


Operation I. On February 15, 1937, using spinal anesthesia, a trans- 
verse incision was made on the ventrum of the penis, followed by ex- 
cision of the scar, and longitudinal closure. Drainage of urine was ef- 
fected by catheter. 

The incision became infected, and some chordee was still present 
when the patient was discharged from the hospital. 


Operation II. On December 12, 1938, under spinal anesthesia, the 
operation was repeated for correction of the chordee. 

The incision again became infected and inflamed, and attention was 
turned to the infected urine. Cystoscopy showed a trabeculated blad- 
der with cellules, and marked congenital contracture of the vesical ori- 
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fice. This condition was corrected by transurethral resection in two 
sittings. The marked urinary infection, kept up by the obstruction, ac- 
counted for the failure of the plastic operations. Urination became nor- 
mal, and after a course of ammonium mandelate, the urine for the first 
time became clear and sterile. The straightening of the penis, while 


not perfect, was considered sufficient as it permitted satisfactory sexual 
relations. 


“ Fig. 11. Case 3. Final result. Photograph 
- taken while voiding. 


Operation III. On June 5, 1939, a perineal urethrostomy was done. 
A ‘pedicled tube graft was made from the preputial skin and drawn 
through a tunnel in the glans to the ventral surface of the penis. The 
proximal end of the tube graft and the urethral meatus were united 
by a Thiersch-Duplay plastic using continuous suture of triple 0 catgut. 
Incision extended along the midline of the scrotum; scrotum and penis 


were sutured together to cover the new urethra. Sulphanilamide was 
given after the operation. 


Excellent healing occurred. The pedicle of the tube graft was not di- 
vided until the eighteenth day. On July 11, 1939, the new urethra was 
intact except one very small pin-point fistula at the point where the 
apex of the scrotal incision was joined to the penis. The urethra re- 
sisted dilatation, so it was enlarged with the Otis internal urethrotome. 
After this the patient voided with a large strong stream. 


Operation IV. On September 13, 1939, under spinal anesthesia, the 
urethra was dilated to a No. 20 French sound and perineal urethros- 
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tomy performed. The fistula was closed by the silk-thread eversion 
technic (Figs. 6 and 7). Scrotum and penis were cut apart, skin clo- 
sure was effected by subcutaneous and subcuticular sutures of triple 0 
plain catgut; there were no skin sutures. Sulphanilamide was given 
after operation. 


The fistula remained closed. The urethra has been dilated from time 
to time. It is now pliable and elastic and admits a No. 22 sound 
easily. The final result is shown in Figure 11. This case is interesting 
as an example of the fact that good healing of penile plastic operations 
cannot be obtained unless the urine is uninfected. 

After sterile urine was obtained, the entire plastic construction of the 


new urethra was completed in two operations in a period of four 
months. 


The methods here described have been or will be used in six other 
cases which are in various stages of treatment. They have been 
very beneficial, and have added a new note of confidence to the 
operative plans and procedures. The surgery of hypospadias is a 
fascinating field for those willing to devote the time and effort nec- 
essary to become competent in it, but it should not be attempted by 
any others, as neither surgeon nor patient is likely to benefit. 











PLASTIC PROCEDURE FOR CORRECTION OF 
HY POSPADIAS 


REED M. NESBIT, M.D. 
From the Department of Surgery, University of Michigan, Ann Arbor, Michigan 


Operations for correction of hynospadias are designed to fulfill 


two purposes ; correction of ventral aeformity and construction of a 
penile urethra. 


The ideal attainment of these two objectives should provide an 
end result in which the phallus is free from ventral scar allowing 
normal sexual function, and in which the urethra is of adequate 
caliber and is entirely free from the growth of hair. 


We feel that the procedure with which this report is concerned 
allows an attainment of these ideal objectives. It provides for a 
correction of deformity at the first stage without any midline scar, 
and leaves the ventral surface covered with normal non-hair-bearing 
skin and subcutaneous tissues which are freely moveable on the 


subjacent penile structures, and are thus favorably suited for either 
the Thiersch, Duplay or McIndoe type of urethroplasty. 


A circumcision (Fig. 1) is made 0.5 cm. from the corona. Sub- 
cutaneous dissection denudes the phallus very easily except at the 
midline on the ventral surface where there are situated the fibrous 
remains of structures embryologically designed to cover the corpus 
spongiosum. These fibrous elements (Fig. 2) are completely re- 
moved by sharp dissection allowing straightening of the penile shaft 
with a relative proximal displacement of the urinary meatus. A but- 
tonhole incision (Fig. 3) is now made in the dorsal skin flap at a 
suitable point and the glans penis is brought out through it. A line 
of interrupted silk sutures fixes the free edges of the buttonhole in- 
cision to the skin adjacent to the corona. The skin flap distal to 
the buttonhole incision now folds downward to cover the ventral 
defect and final closure is made by a transverse suture line. If the 
lateral ends of this transverse closure appear to involve too exces- 
sive amounts of skin, making “dog ears,” they may be trimmed off. 
The patient is left on indwelling catheter drainage for forty-eight 
to seventy-two hours postoperative. 
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Experience with a number of patients having this first stage pro- 
cedure has demonstrated its value. They have a complete correction 
of deformity and the skin graft which has been transplanted from 


dorsal to ventral surface is devoid of scar. It moves freely on sub- 
jacent structures. 


Urethroplasty by the technic of Thiersch or Duplay is performed 
easily and advantageously at second stage. The normalcy of the 
skin and subcutaneous structures facilitates their handling, and the 
increased circumference of the penile integument which results 
from the first stage materially prevents any tension on suture lines 
upon closure of the outer skin edges. Further, the urethra is lined 
by non-hair-bearing skin. 

The McIndoe technic of urethroplasty consisting of an inlay tu- 
bular split thickness free graft is carried out very easily as a second 
stage following this technic, since normal subcutaneous structures 
and absence of midline scar provide an ideal bed for such a graft. 
We have employed the McIndoe urethrplasty in two such instances. 


We prefer the Duplay urethroplasty, using stainless steel sub- 
cuticular sutures for closure as suggested to us by Lloyd Reynolds. 
Following this technic only two sutures are needed for the entire 
urethroplasty—one for closure of the urethral skin tube, the other 
for closure of the outside skin wound. These stainless steel sutures 
are accompanied by a minimum of reaction and infection and are 
easily removed on the fourteenth postoperative day. 








DISCUSSION 


Dr. CiypE L. Deminc (New Haven, Conn.): I should like to 
ask Dr. Dodson whether he made any preparation to destroy the 
hair on the scrotal grafts. We have had in our clinic a nodule for- 
mation from hair which has been reported. I was wondering 
whether Dr. Dodson made any preparation against formation of 
hair in the urethra. 


Dr. Henry O. Mertz (Indianapolis, Ind.): Those of us who 
have the opportunity of working with children appreciate the infor- 
mation that has been given us this morning. In most instances these 
patients run true to type and the problems are principally those of 
working out such a technic as will give each operator his best re- 
sults. However, occasionally we meet a problem that is a little dif- 
ferent and out of the ordinary. I should like to show a slide and 
ask these men who have done the most work in this line for a little 
help in knowing just what to do with this type of case. I 
have two of them at the present time, one an eleven-year-old boy 
and one nine. 

The meatus opens on the end of a poorly developed glans penis 
normally. There seemed to be no corpus spongiosum present in 
either case and the penis is functioning satisfactorily in so far as 
urination is concerned, but immediately upon erection we have a 
marked chordee deformity, such as is present here. There is no 
narrowing of the urethral channel and there is no obstruction in the 
urethra whatsoever. Yet these boys are headed for trouble with re- 
spect to their sexual function unless something can be done to cor- 
rect the chordee that is present at the time of engorgement of the 
corpora. 

I would like to know whether any of the men here have had ex- 


perience with this type of case, what they did, and what they would 
suggest to me to do in this problem. 


(Slide) We have felt that the need of further effort in correcting 
the chordee in these little children with an ordinary hypospadias. 
While Dr. Nesbit has seen fit to use the redundant prepuce in cor- 
recting it in his patients, we have followed a different procedure 
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with much the same result. We use a split skin graft, not a whole 
skin graft at all, but a split skin graft taken from a non-hair-bearing 
area. We have performed during the past year this operation on 
eleven patients, doing the operation fourteen times. In two patients, 
the chordee was so marked that we had to make two skin grafts at 
different times, and one patient had to be re-operated on because 
of the failure of the graft to live; thus in the fourteen operations, 
only once has the graft failed to grow. 


It gives us a redundancy of skin, depending entirely upon the size 
of the graft used. It gives us still remaining the foreskin if we 
need it, as in the case of an Ombredonne operation, some such pro- 
cedure as that, in which the buttonholing of the foreskin, such as 
Dr. Nesbit has done in putting the glans through the redundant tis- 
sues, is carried out. I feel that our technic is a very definite advan- 
tage over the modification of the Heineke-Mikulicz procedure 
which is usually done, that is, the transverse incision and a longi- 
tudinal closure. In my hands, the split skin graft has been much 
more satisfactory than Dr. Hagner’s procedure of transplanting a 
graft through the contracted tissues by means of a trocar. I feel 
in certain instances it is the correct procedure. I recommend it to 
you. It may be an answer to one of your hard problems. 


Dr. NATHANIEL P. RatusBun (Brooklyn, N. Y.): I have thor- 
oughly enjoyed all these papers and I think the men presenting 
them have shown a great deal of ingenuity. I would simply like to 
show you a simple modification devised by one of my associates, 
Dr. Wehrbein, which has been rather helpful to us. I am not much 
of an artist, but assuming this is the penis (Illustrating on black- 
board) and this, the scrotum, and this the opening at the time of 
the operation, the first operation is done, the penis is straightened. 
Incisions are made here, outlining the flap on the scrotum rather 
wider than the penis and rather longer than the penis. This flap is 
undermined, the whole skin of the scrotum. To make this sagittal 
section, so to speak, this flap is undermined in this way. The scro- 
tum is brought together here and a tubular tube is constructed with 
some cylindrical object like a catheter through here, and it leaves a 
tube like this. 

At the next operation, the Duplay modification in the urethra is 
reconstructed. This flap of skin is cut here. In the meantime, this 
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on the underside has healed. The flap is divided this way, and then 
you have to freshen up the inside edges of the whole flap with small 
scissors and sometimes a curet. After the Duplay operation is com- 
pleted, you have a wide defect here which is ordinarily built in. 
You wouldn’t need Dr. Nesbit’s modification, of course. Here we 
have a whole skin flap simply turned up that covers the raw area. 


Dr. A. I. Dopson (closing): I want to answer Dr. Deming’s 
question. I will run two slides. I think they will answer the ques- 
tion. I went through it a little bit fast, and I am afraid the slides 
didn’t show up clearly. 


(Slide) In my cases we did not turn any hair into the urethra. 
In the first case we merely used the subcutaneous tissue of the scro- 
tum to fill in and support the urethra. 


(Slide) In the other patient, the posterior half of the scrotum 
was turned in with the fascia side next to the urethra and the skin 
outside so we didn’t turn the hair in. 


In answer to Dr. Barringer, that last photograph was touched up 
with methylene blue which was put in the patient’s bladder. 
(Laughter ) 


Dr. Davin M. Davis (closing): I should like to answer Dr. 
Mertz. I have seen only one case such as he described, and that was 
in Los Angeles with Dr. Belt. We talked about it and thought 
about it together over the operating table and attempted an opera- 
tion which I am not sure has been done before. At any rate, we 
incised the ventrum of the penis and undermined the urethra all 
the way back into the perineum, hoping that by destroying its at- 
tachments to the corpora we could get it freed so that its elasticity 
would permit it to lengthen out and stop pulling the penis into a 
curve. I am sorry to say that I can’t tell you how successful that 
was. I should think if it were unsuccessful it would be a conipara- 
tively simple matter to divide the penile urethra and construct a 
new segment by the Duplay method. This would preserve the 
glandular urethra which is usually the hardest part to construct. 





THE ETIOLOGY OF THE UNSATISFACTORY RESULTS 
FOLLOWING PROSTATIC RESECTION 


GEORGE R. LIVERMORE, M.D. 
Memphis, Tennessee 


It is unfortunate that the few poor results following prostatic 
resection have been seized with avidity by the opponents of this 
method and heralded to the world as the ultimate fate of all those 
who submit to this form of surgery. 

As above stated, it is unfortunate, because it will prevent many 
patients from submitting to this operation, which in the hands of 
such men as Bumpus, Kretschmer, Alcock, McCarthy, Folsom, 
Kerwin, Thompson, Foley, Ballenger and others, as well as myself, 
has proven so wonderfully successful. That we do not always get 
a 100 per cent perfect result in every case, and that we at times 
have to repeat the operation, we do not deny. We defy the pros- 
tatectomists, however, to make such a claim for prostatectomy, 
regardless of its method of performance. In fact nothing in medi- 
cine or surgery will give 100 per cent perfect results. We have 
no quarrel with you who are satisfied with prostatectomy, and we 
have no criticism of your method. All we ask is fair play. If 
resection in your hands has not proven satisfactory, then by all 
means do prostatectomy, but do not tell us that resection is a 
worthless procedure simply because it has proven so in your hands. 
Many of our prostatectomy friends have exhibited, with fiendish 
glee, large prostates that they have removed by prostatectomy, 
after someone had done a resection. This is no reflection on 
resection, as it may have been the fault of the operator who used 
the method on an unsuitable case. It is a poor rule, however, that 
does not work both ways; hence, we are seeing many patients upon 
whom prostatectomy has been done a few months to several years 
previously, with all the disagreeable symptoms that result from ob- 
struction, to whom we have given complete relief by removing 
some nodules, bands or contractures by prostatic resection. This 
again does not reflect adversely on prostatectomy, for I again 
challenge anyone to show 100 per cent results following any meth- 
od of surgery. The principal etiologic factor responsible for our 
poor results following prostatic resection, is failure to remove all 
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the obstructing prostate. This has given prostatic resection its 
severest blow. Even though only a little tag or small projecting 
nodule is left, either will cause obstruction, and irritation, fre- 
quency, pain and nocturia will result. These are the types that are 
so easily relieved by my method of injecting boiling water and 


A B 





Fig. 1. d—Transverse band across floor of prostatic urethra and extrusion 
or insufficient removal of lateral lobes. B—Transverse band across floor of 
prostatic urethra. C—Extruded nodules at right side internal meatus. Band 
from nodule to left side prostatic urethra. D—Infolding of two nodules 
into internal meatus from above, with vesicles due to congestion from obstruc- 
tion. A partially severed nodule at left with extrusion or insufficient removal 
of left lateral lobe. 
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applying the cutting current. Recently, in the more pronounced 
obstructions, I have been injecting the tag or nodule with 1 per cent 
novocaine and then removing it with resectoscope (taking as many 
as three to four. pieces of tissue at one sitting). This has been 
done in my office and I have seen no severe reactions or hemor- 
rhage in four cases in which this method has been used. I always 
give 2 to 5 c.c. of mercurochrome 1 per cent in glucose 50 per cent 
intravenously after this procedure. 


The cause of our failure to remove all the obstructing tissue is 
twofold: 


1. Many resectionists rely on the view obtained through the 
resectoscope and never examine the field of operation with any 
other instrument. As you know, the roof of the resectoscope 
sheath projects 1 inch beyond the floor. The roof of the scope 
supports the small projecting nodules and pushes them out of the 
line of vision. It is, therefore, important and very essential to 
examine the bladder neck and prostatic urethra with both pan endo- 
scope and the reverse view lens. Any projecting tags or nodules 
that have not been removed or completely severed are seen. Hav- 


ing locatd them with these aids, they can be readily identified and 
removed with the resectoscope. 


2. As the prostate is surrounded by its capsule, that part which 
covers the obstructing portion of the gland is completely excised 
by a resection. It is but natural that as the tissues shrink following 
a resection, some nodule or nodules may be extruded between the 
cut edges of the capsule and the interlobular septa, thus causing 
a recurrence of the obstruction. This is especially true in the very 
large hypertrophies and hence these should be subjected to pro- 
statectomy. Except for exercising great care in the selection of 
cases suitable for resection and the complete removal of all obstruc- 
ting tissue at the time of operation, I know of no positive method 
for the prevention of the recurrence of obstruction due to the 
above causes in a small percentage of cases. 


It is a fact too, that as the burned tissues in the internal meatus 
and prostatic urethra slough, often the sloughing is not uniform, 
thick sloughs occurring in one area, thin ones in another and none 
at all in still another, depending upon the vascularity of the tissues 
and the depth of the coagulation. Therefore, when healing and 
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epithelization are complete there may be irregular bands or cavities 
with projections proximal or distal to them that result in obstruc- 
tion and hence cause dysuria, frequency, and nocturia. 

The floor of the prostatic urethra may be elevated, or as some 
state, made rigid or inelastic. The removal of a large amount of 
tissue, too, may leave a cavity proximal to the interureteric ridge. 
The contraction of this would leave a pocket which the patient 
would be unable to empty, with resulting dysuria and frequency. 
The resection of the bands, nodules and the elevated prostatic floor 
usually results in relief and the severing of the interureteric ridge 


followed by dilations, as reported by Van Duzen, has proven satis- 
factory in my hands. 


2nd Hemorrhage.—Late hemorrhage usually denotes obstruction 
even though the patient is not complaining of frequency or dysuria. 
Hemorrhage, however, is also an indication of malignancy and 
hence we must not let our enthusiasm over the discovery of a 
tag, nodule or band dull our sensibilities to the ever present danger 
of carcinoma. We all know that the less we fulgurate, the less 
sloughing there will be. If, however, the bleeding is excessive, it 
often requires free application of the coagulating current to con- 
trol it. This may be avoided by using the Foley bag, but again 
there is danger because the pressure exerted by the bag may also 
result in sloughing, which if the pressure has to be maintained 
over a long period of time, may be even more extensive than that 
resulting from coagulation. If, on the other hand, severe bleeding 
occurs in the early stages of the resection, we are forced to apply 
the coagulating current extensively in place of the bag, because we 
must control the bleeding to complete the operation. The use of 
the bag, at this time, will stop the operation, therefore we are be- 
tween Scylla and Charybdis, because if- we coagulate extensively, 
we know we shall have deep sloughing, and if we do not control 
the hemorrhage, we can not see the field of operation. It is in just 
such cases that even, though all the obstructing tissue has been re- 
moved at the time of the operation, a poor result is likely to be 
obtained. It has been my practice in cases of extensive hemor- 
rhage, if it can not be controlled by light fulguration, to use the 
Foley bag and complete the operation at a future date. 

I have never seen cicatricial tissue in the internal meatus or 
prostatic urethra following prostatic resection, with the Stern- 
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McCarthy resectoscope, therefore I cannot subscribe to the theory 
that dysuria and other obstructive symptoms are caused by rigidity 
of the prostatic bed. The floor of the prostatic urethra may be 
elevated, but it is not rigid. Van Duzen reports a case of dysuria 
following resection in which there was no evidence of obstructing 
prostatic tissue. Cystoscopic examination revealed a muscular 
diaphragm which separated the bladder from the prostatic cavity, 
the ureteral orifices being on the edge of this diaphragm. The in- 
ternal meatus was high above the floor of the prostatic urethra and 
when the patient tried to void, the internal meatus contracted in- 
stead of relaxing. Wide dilation with the Kohlmann dilator rup- 
tured the diaphragm at 5 o’clock and gave complete relief. The 
same result would have been achieved by severing the diaphragm, 
in the midline, with the cutting current. Hemorrhage is not a 
serious factor in the vast majority of cases. I regret to say that 
many men will tell you they never have any hemorrhage, either 
during or following a resection. This brings to mind a visit 
years ago to one of our eastern hospitals, where I saw a noted 
surgeon do three suprapubic prostatectomies in less time than I 
could do two. He made no attempt to control the bleeding, not 
even using hot irrigations. He simply sutured a large suprapubic 
tube in the bladder and sent the patients back to their rooms. 
When he had completed the third operation, I could withhold my 
comments no longer (for I had used hot irrigations, packing, fat 
transplants, Pilcher and Hagner bags and even, with the last two, 
had had recurring hemorrhage when the bags were deflated). I 
blurted out, “Doctor, don’t your patients continue to bleed after 
they are returned to their rooms?” He answered “No, Doctor, I 
never have any: trouble with hemorrhage.” After the clinic was 
over, I sought the urological intern and repeated my question to 
him. This was his answer, “No, Doctor, my chief has no trouble 
with hemorrhage, but believe me, I do; I have just been called to 
see the first two patients who are bleeding profusely and I am sure 
I will soon be called to see the third.” I therefore wish to state 
emphatically that both primary and secondary hemorrhages do 
occur after prostatic resection. Primary hemorrhage can usually 
be controlled with the coagulating current, and in the great ma- 
jority of cases is of no consequence. In a small percentage, pos- 
sibly 2 per cent, the hemorrhage cannot be controlled, because the 
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bleeding vessels cannot be accurately located or perhaps a large 
lateral section, from a vein or veins, has been removed. At times, 
too, all hemorrhage seems to have been checked, but after removal 
of the resectoscope or pan endoscope, there is profuse bleeding. 
In such cases, rather than fulgurate too extensively, I put in a 
Foley bag, which is a blessing to the tired and worried resectionist, 
both for its hemostatic effect and its ease of application. It can 
be deflated in two hours; should bleeding recur, it may be filled 
again and the hemorrhage controlled. W. G. Sexton of Marsh- 
field, Wisconsin, in a letter to the Urological Correspondence Club, 
recently, states that following the lead of the otolaryngologists, 
who use 10 per cent sodium chloride intravenously, to prevent 
hemorrhage after tonsillectomy, he has been giving 10 c.c. of this 
solution intravenously immediately following prostatic resection. 


Since adopting this procedure he has not had postoperative bleed- 
ing of any consequence. 


Carcinoma.—Carcinoma may develop long after the prostate 
has been resected or a prostatectomy has been done. I have seen 
three cases where carcinoma developed or rather caused dysuria 
six years, ten years and thirteen years, respectively, after prostatec- 
tomy. Van Duzen reports a case fifteen years after prostatectomy. 
I have also noted hemorrhage and dysuria in two cases of car- 
cinoma one and one-half and two years, respectively, after resec- 
tion, in which the resected tissue was reported non-malignant. Of 
course, this is too short an interval to preclude the possibility of 
some carcinoma cells being present at the time the resection was 
done. In view of the fact that I had been doing prostatectomies 
for about twenty-five years, before I saw the first case of malig- 
nancy develop, many years after a prostatectomy, it may be many 
more years (resection has been done only in the past few years) 


before I see a case of malignancy causing symptoms six to ten 
years after a resection. 


Incontinence.—The following is the pet criticism that is hurled 
at the resectionist: “More Cunningham clamps have been sold in 
one year than in all the years of suprapubic and perineal prostatec- 
tomy.” What does this indicate? Probably more resections are 
being done each year than prostatectomies in all the years since it 
was first introduced. In fact some wag has said, that more re- 
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sections have been done than there are prostates to reset. It is 
true that incontinence may follow resection, just as it does in both 
perineal and suprapubic prostatectomy. It is due, following resec- 
tion, to the fact that the compressor urethra muscle has been dam- 
aged by resecting, proximal to the veru. In some cases this is ex- 
ceedingly difficult to avoid, because the intra-urethral nodules often 
extend some distance beyond the prostatic urethra. It is, therefore, 
a problem to decide whether to risk the danger of damage to the 
muscle, or fail to remove hypertrophies that we know will continue 
to cause obstruction. Many people die from anesthetics, yet we 
continue to use them. Do you abandon perineal prostatectomy be- 
cause you get an occasional incontinence or a fecal fistula? 


Should incontinence occur following resection or prostatectomy, 
it is remarkable what can be accomplished without resorting to open 
surgery. Fulguration at the four points of the compass, in the in- 
ternal meatus, the membranous and the prostatic urethrz at rare in- 
tervals, followed by weekly dilations to 40 or 45 F., plus hydro- 
static irrigations, is beneficial. Fill the bladder as completely as 
possible and instruct the patient to void, and attempt to cut off the 
flow, several times, while emptying the bladder. 


Infection—Many otherwise good results may prove far from 
good to the patient, if infection is causing frequency, dysuria and 
nocturia. If all the obstructing prostate has been removed, infection 
will usually clear up promptly, under bladder irrigations and some 
of the sulfanilamide group. Many men with hypertrophies of long 
standing have dilated ureters and pelves with infection from back 
pressure. Resection relieves the back pressure, therefore the infec- 
tion usually subsides under good drainage and the dilated ureters 
and pelves shrink and adjust themselves to the now greatly im- 
proved drainage. In some cases, however, drainage through the 
dilated and tortuous ureters is not adequate and we have a continu- 
ation of infection and hence dysuria. In such cases, it is remarkable 
what can be accomplished by ureteral dilations, pelvic lavage and 
the sulfanilamide group. 


The seminal vesicles and remaining prostatic tissue may also 
harbor infection, hence massage, irrigations and injection of the 


vesicles through the ejaculatory ducts or the vasa may be necessary 
to relieve the infection and dysuria. 
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Stricture-—At times stricture follows prostatic resection. I do 
not feel that it is just to attribute stricture to resection, as I have 
never seen scar tissue follow either the cutting or coagulating cur- 
rent. For the sake of argument, granting that stricture may result 
from these currents, the strictures we see after resection are in the 
anterior urethra. As the current is applied only at the internal 
meatus and in the prostatic urethra, and the sheath of the resecto- 
scope is made of Bakelite, it is impossible to apply the current to 
the anterior urethra, unless we are so careless as to have the current 
turned on and loop projecting beyond the sheath, when the instru- 
ment is removed. The cause of stricture following resection is the 
passage of the 28 and 30 F sheath through a urethra of smaller 
calibre. The tearing of the mucosa by the large instruments and 
the resulting scar tissue causes the stricture. To avoid this do a 
meatotomy when necessary and always pass sounds beginning with 
a 22 F and gradually increasing to 28 or 30 F. In some cases, too, 
a man may have a 24 F stricture. The passage of a 28 F instrument 
ruptures the stricture and the resulting scar tissue contracts and 
makes the original stricture much smaller than before operation. It 
is, therefore, important to calibrate the urethra at the time we 
examine the patient for hypertrophy. 


CONCLUSIONS 
1. Dysuria, frequency and nocturia may follow resection just 
as they may follow prostatectomy. 


2. Incontinence is a complication that can be prevented by never 
cutting proximal to the veru. It may often be relieved by applying 
fulguration in the internal meatus at the four points of the compass. 

3. Late hemorrhage denotes malignancy or obstruction. 


4. Stricture is not caused by the coagulating or cutting current. 
Stricture, following resection, is due to passing the large resecto- 
scope without preceding it with gradually increasing sized sounds. 

5. Small tags and nodules causing dysuria may be removed with 
the resectoscope in the office. 


6. Resection in my-hands and those of the best resectionists is 
still the operation of choice in all but the very large hypertrophies. 





COMPARISON OF LATE FUNCTIONAL RESULTS IN 
PERINEAL PROSTATECTOMY AND TRANS- 
URETHRAL PROSTATIC RESECTION 
EDWIN DAVIS, M.D., Omaha, Nebraska 


and 
REED M. NESBIT, M.D., Ann Arbor, Michigan 


The ultimate goal in any surgical field is the attainment of ex- 
cellence and permanence in functional results with minimum haz- 
ard. We believe that all other considerations, including prejudice 
and self-interest, are of secondary importance. 


With this thought in mind, impartially and without contention, 
we present, for your consideration, comparative tabulated, follow- 
up data, obtained from perineal prostatectomy and prostatic resec- 
tion patients having benign prostatic hypertrophy. These data are 
based upon an analysis of questionnaire replies received from one 
hundred consecutive patients who were at least one year post- 
operative, operated upon by each of us, by either method, respec- 
tively. The inquiry, which was made as nearly identical as possible 
in the two series, included the following questions: 

Is the wound entirely healed? 
Can you control the urine? 
Do you pass urine too often? 
How many times do you get up at night to urinate? 
Does the urine pass without difficulty ? 
. As far as the operation is concerned, do you consider yourself 
(1) well, (2) improved, or (3) unimproved? 

These two series are comparable in every way, with the excep- 
tion that it was not possible to send out the questionnaires other 
than simultaneously, and therefore at varying intervals of time fol- 
lowing operation. 


COMMENT UPON PROSTATECTOMY SERIES (E. D.) 


Although it is agreed by the profession that both prostatectomy 
and prostatic resection are major surgical procedures, the average 
prostatectomy patient, influenced by his visible external incision, is 
inclined to view his operation more seriously than does the resection 
patient, and is therefore more likely to choose to remain in the hos- 
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pital longer than necessary. Moreover (although this may be de- 
batable), it is claimed by many that termination of hospitalization 
does not necessarily mean completion of convalescence, and that the 
resection patient not infrequently passes through a prolonged and 
trying period of convalescence after leaving the hospital. For these 
reasons, it would seem that the average time required for the 
cessation of perineal urinary drainage following prostatectomy 


TABLE I. LATE FUNCTIONAL RESULTS 


Prostatectomy Resection 

Total number consecutive cases..................5. 100 100 
MMMM MO SS go 5 8G S ae via Aaa ok Pain oese eb lee 68.5 67.5 

TINE ci Sac al caGisa Ks boleg sic ast Sin We < othe os. 2,0 8 47 42 

MN A 9 goa nine CUCU Gb haa OAS one bduwe cs Aas 8 2 
Wield Clhemate: CRVETORE YT oiooisin co iis codec ccc esate 16.5 days eee 
Postoperative hospitalization (ave.)................ 21 days 12.5 
Amount tissue removed (ave.)............2seceeee. 56 grams 38.6** 

Per cent 

Pistia Creausrme ClOSUTe. «o.oo a Sse pide ee ences 2 0 
Incontinence 

Ot ea ee ew be nce wesinn 1 

PE MN Sos edn cc hmanine sd ea vec 1 

Me line wo iwvals a dieid H4-) minelamn 766 3 
Urination too frequent 

Fe ee en 15 17 
Nocturia 

SEEM Ch ip ge cass <5 behead aaineenee enews caw 20 45 

NS aeeclis waicalca Whbs wits culnas $4 cGiaw hides vaadeata 41 31 

RRO Sr 3 ont eaa.ccae e cacmamgan es amends 33 23 

Me I OUR gc oi 0 6c pace was whee tw elaine wens 6 1 
en ee en te Se SOM PER 6 1 
Result (patient’s own opinion) 

MES acini lead glad eniowa o¥vis@e saraks 89 90 

IES. fice chid accbeawi-viAnieaod os oe Seatac eaeu 10 9 

OS Sea RS es Sah eck esc e<xdulimorieks 1 1 


*Excluding the two fistula cases requiring closure. 
**Smallest amount—12 gms. 
Largest amount—170 gms. 


might serve as a fairer basis of comparison than the average period 
of postoperative hospitalization. As indicated in Table I, wound 
closure averaged 16.5 days, and postoperative hospitalization 21 
days. 

The postoperative incontinence hazard is to be reckoned with 
following the removal of prostatic obstruction, by any of the 
three recognized methods. Those with experience know that a 
careful and honest analysis of a large suprapubic prostatectomy 
series will show a small percentage defective in this respect. Al- 
though no one denies the danger of damage to the external sphinc- 
ter inherent in perineal prostatectomy, the occurrence of this com- 
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plication following suprapubic prostatectomy indicates that the 
occasional case of unsatisfactory urinary control may result from 
weakness of the fibres of the external sphincter, inherent in the 
individual, or possibly from a co-existing central nervous system 
lesion. In that this small follow-up series, consisting of only one 
hundred replies, happens to include two cases of real incontinence 


TABLE II. PERINEAL PROSTATECTOMY 
Incontinence 
Per cent 
Based on 100 replies 
Complete 
Partial, but definite 
Slight or doubtful 
Based on 353 replies 
Complete 
Partial, but definite 
Slight or doubtful 


(one complete and one partial), the percentage of incontinence is 
more apparent than real. With the purpose of presenting a more 
accurate cross section, a larger but similar questionnaire series, 
previously reported (Davis’) has been added to the small group, 
bringing the total up to 353 replies. In that there is but one case 
of complete incontinence, and three partial, in the entire series, the 


percentage is thus greatly reduced, as shown in Table II. The to- 
tally incontinent patient included in the small group reported that 
he “passes urine all the time involuntarily,” while the one classed 
as partially incontinent has “some control.” The three slightly in- 
continent or doubtful made such comments as, “not full control 
when I cough or sneeze,” “control fair,” and “not entirely.” Since 
two of these three tabulated as slightly incontinent have voluntarily 
classified themselves as “well,” it is evident that this defect is not 
the source of a great deal of annoyance. 

With respect to prostatic surgery, it may be said in general that 
a cure may be best gauged by the degree of postoperative urinary 
frequency, both by day and by night, and more particularly by the 
patient’s own opinion as to whether he is or is not completely sat- 
isfied with the degree of symptomatic relief obtained. It is to be 
recognized that perfection is not to be attained, in that prostatic 
surgery is often (if not usually) performed after months or years 
of urinary tract obstruction and infection, and in the presence of 
co-existing old-age lesions. Restoration to normal, with complete 
disappearance of symptoms, is therefore impossible in many in- 
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stances, even though the purpose of the operation in relieving me- 
chanical urinary tract obstruction has been accomplished. In spite 
of this, however, as indicated in Table I, 85 per cent of these old 
men stated that they do not pass urine too frequently, 60 per cent 
reported nocturia only once or not at all, while 89 per cent volun- 
tarily classified themselves as “well.” 


COMMENTS UPON RESECTION SERIES (R. M. N.) 


Modern transurethral prostatectomy has evolved during the past 
decade. This rapid period of evolution has been marred by many 
growing pains which have tended to discredit the operation. These 
unhappy incidents have fortunately led to an elucidation of funda- 
mental principles and refinements in technic which in capable hands, 
have rendered the operation safe, and remarkably free from post- 
operative complications. It has been often said that transurethral 
resection cannot be skillfully performed until the operator has had 
an experience background of many hundreds of cases. This does 
not appear to be true today. With our present knowledge of the 
principles involved in pre-operative and postoperative management 
and a well defined technic of operation, the residents in our larger 
clinics today are fortunately able to profit by the mistakes of a 
decade and acquire as great skill in this procedure as with the other 
major surgical operations with which they are expected to attain 
proficiency. The period of self-instruction in resection has happily 
come to a close, and now we who have the privilege of training a 
new generation of surgeons are able to teach this operation with the 
same background of sound knowledge that has been available for 
the instruction of other procedures. 

The urologic resident who has just finished his training at the 
University Hospital performed over a hundred transurethral pros- 
tatectomies during his last year without a postoperative death. 

A low morbidity and mortality and an excellence of postoperative 
results can be obtained following resection if four cardinal princi- 
ples are rigidly adhered to. They are avoidance of infection, ade- 
quate control of hemorrhage during operation, prevention of ure- 
thral injury and subtotal removal of the prostate. 

The careful management of patients before, during and after 
operation with aseptic drainage systems has reduced sepsis to an 
unusual complication. 
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A well planned and executed routine technic of operation enables 
the surgeon to control bleeding during operation in a completely 
efficient manner. The 100 cases of resection here reported included 
but one which required postoperative hemostasis. 


The employment of perineal urethrotomy where indicated by in- 
adequate caliber of the urethra, high-lying prostate or short penile 
suspensory ligament, not only prevents traumatic stricture but fa- 
cilitates operation in many cases and further cuts down the inci- 
dence of sepsis that might result from undue trauma to a tight 
urethra. Perineal urethrotomy was performed in 25 per cent of the 
resection cases here reported. 


Subtotal removal of the prostate is essential to an uncomplicated 
postoperative course as well as a satisfactory end-result. It is felt 
that this is most efficiently attained by the use of digital palpation 
during operation. Adequately performed transurethral resection 
should leave the capsule exposed throughout the prostatic fossa. 
The urologist should employ resection in only those cases where 
this type of removal can be attained. Other cases should be treated 
by enucleation. In this series six secondary resections were neces- 
sary for completion of tissue removal. 


Four patients in this series had had previous resections with im- 
perfect results. Three had been operated upon by the author. In 
each case an incomplete but seemingly satisfactory amount of tissue 
had been removed. All were grade 3 in size and 35, 60 and 52 
grams of tissue were removed at first operation. The patients were 
never entirely free from symptoms till their return one, five, two, 
and four years later. Secondary operation with complete removal of 
tissue yielded 69, 57 and 62 grams and has apparently cured each 
patient. The fourth patient, a physician, had three resections pre- 
viously in another clinic. Completion of his prostatectomy required 
the removal of 66 grams of tissue and has resulted in normal uri- 
nary function. 


It is our practice to perform open prostatectomy in those cases 
where the prostate appears too large to resect in one operation of 
an hour’s duration. 
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THE FORMATION OF RENAL CALCULI IN BEDRIDDEN 
PATIENTS 


MONTAGUE L. BOYD, M.D. 
Atlanta, Georgia 


The purpose of this paper is to call attention to, and illustrate by 
case reports, the effects of inadequate kidney drainage and of phos- 
phaturia in the formation of kidney stones in bedridden patients. 
In my experience it has been the phosphatic stones (calcium phos- 
phate) which have produced the most serious results because they 
can form rapidly and without symptoms so that they may have 
already produced a serious condition when they are discovered. 

The fact that kidney stones are frequently formed in patients 
having paralyses which produce disturbances of urination, such for 
example as fractures of the spine and poliomyelitis, has been so 
generally recognized and so frequently reported that it is unneces- 
sary to devote any space here to confirming it. But the discussions 
concerning preventive treatment have emphasized the correction of 
metabolic disturbances, the relief of urinary obstruction, the re- 
moval of foci of infections, regulation of the diet, and the admin- 
istration of vitamins, and have neglected to adequately stress the 
importance of obtaining kidney drainage by posture aided by a 
large urinary output, the two things which, I think, are perhaps of 
greatest importance in the prevention of the phosphatic stones. 

Of course, urinary obstruction, focal infection, hyperparathy- 
roidism, urinary tract infection, and vitamin deficiencies are im- 
portant etiologic factors in kidney stone formation, and they may 
very well be of considerable importance in some of these cases, but 
they are at times not the essential etiologic factors since phospha- 
turia and poor drainage with the increased calcium excretion, 
which seems to occur in these patients, may cause. and are in them- 
selves capable of producing, phosphatic calculi. 

Furthermore, there is no doubt but that the processes which we 
now consider to be the usual etiologic factors in stone formation, 
frequently occur in these patients. In some of them the past history 
shows that the propensity to stone formation had already existed 
before the occurrence of the illnesses or accidents which caused 
them to be bedridden. In other instances the stone-forming proc- 
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esses probably developed afterwards. These kinds of stones, or 
beginning stone formation, of course, may cause serious complica- 
tions which I shall not discuss here. 


PHOSPHATIC STONES 


I have had three patients who, following poliomyelitis, developed 
multiple phosphatic kidney stones; one had both kidneys full of 





Fig. 1. Case 4. Sand and small stones fill 
the minor calices on the left. There is one 
stone in the right pelvis and a little sand in a 
few minor calices which showed in the roent- 
genogram but not in this photograph. 


stones, and two had one kidney full and some stones in the other 
side. Two of these patients died and the other one after many op- 
erations has attained fairly good health. 

Last year I was fortunate enough to have a patient whose con- 
dition, when he came to me, I feel sure was the early stage of the 
condition I found in the other patients—five or six of the minor 
calices of the left kidney were filled or almost filled with many 
small stones and sand, and many of the minor calices of the right 
kidney contained a little sand so that a faint outline of the calices 
could be seen in a roentgenogram (Fig. 1). There was one stone 
in the right kidney about 1x 1x 0.5 cm. The patient had been bed- 
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ridden for about three months because of fractured femur which 
refused to unite satisfactorily, and he had been given two tablets a 
day of dicalcium phosphate for two months, and had a phosphaturia 
when I saw him. A stereoscopic urogram (Fig. 2) showed that the 
major and minor calices of the kidneys, especially of the left kid- 
ney ran almost directly dorsalwards from the pelvis, and that the 
pelvis was probably of the anterior variety. Therefore, drainage 


Sixes New 


Fig. 2. Drawing showing the ventral position of the left 
kidney pelvis, and the ureter, next to the pelvis, running a 
little further ventralwards. The major and minor calices 
point dorsalwards—a condition which does not permit good 
drainage of the minor calices unless the patient lies on the 
abdomen. 


free enough to rid the kidneys of the sand and stone could. not 
occur unless the patient would lie on, or almost on, the ventral 
surface of the body. He began at once to assume this position for 
several hours a day, having first drunk a large amount of water. 
He passed all of the sand and small stones from the kidneys with- 
out much difficulty, all except the large stone in the right kidney 
which would not pass through the ureter and later on had to be 
removed at operation. 

In reviewing a large number of stereo-urograms I have found 
that it is not unusual to find the calices of one kidney, sometimes 
of both kidneys, running back from the pelvis, and the pelvis lying 
ventral to the major calices, a condition I had paid very little at- 
tention to until I found it in this patient. 
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The essential difference between the commonly encountered proc- 
esses of stone formation and the formation of the phosphatic stones 
is that the phosphatic stones are usually the result of only three 
things: (1) a precipitation of the urinary phosphates either as 
amorphous phosphates or as phosphatic crystals or both; (2) a 
lack of an adequate drainage of the kidney calices and pelves due 
to posture and to an inadequate fluid intake; and (3) an increased 
calcariuria. I cannot be sure that the increase in the calcium in the 
urine always occurs or that it is an essential factor. 


Phosphaturia is by no means an uncommon finding in the bed- 
ridden patients I have seen, and it is due to a number of different 
causes: (1) metabolic disturbances resulting from the disease 
(trauma, infection, fever, toxemia); (2) disturbances of the 
gastro-intestinal tract caused by being bedridden and by the drugs 
given to relieve pain and nervousness; (3) too much citrous fruit 
juice; (4) saline cathartics containing phosphates (particularly 
those containing sodium bicarbonate) and sodium phosphates used 
as a purgative or acid sodium phosphate used for acidifying the 
urine; (5) sodium bicarbonate and magnesia which are so fre- 
quently given to these patients for “indigestion” and “acid stom- 
ach”; (6) inappropriate diet. 


Of course, the formation of gravel or kidney stones in patients 
with extensive and more or less permanent paralyses is a more se- 
rious matter than with bone fractures, which usually keep the pa- 
tients in bed a comparatively short time, and who, therefore, have 
so much better chance of passing small stones or gravel out of their 
kidneys and of being cured of their tendency to form stones. 


The prevention of complications, which may result from kidney 
stones in these patients, where the stones have already formed or 
begun to form, can usually be accomplished by careful medical and 
urologic attention. The prevention of the serious condition which 
may result from extensive phosphatic stone formation can be accom- 
plished by preventing phosphaturia. But for all of these patients it 
seems to me that there is a clear indication for them to lie at least 
part of the time, perhaps an hour or two a day, upon the ventral 
surface of the body, and to drink a large quantity of water before 
they do so. Some of the patients with fractures, of course, cannot 
be moved from the dorsal position for several weeks, but it is not 
likely that during that period extensive stone formation will occur 
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or serious complications develop if the above mentioned precautions 
are taken. 


Case 1—Piedmont Hospital No. 42,856, male, aged thirty, married. 


The patient had had right kidney colic fifteen years ago and passed 
some small stones. 


He came January 1, 1937, with a history of poliomyelitis six months 
ago with more or less complete paralysis of the lower limbs. He had 
been in a cast nine weeks and had a retention catheter several weeks. 
He had had fever and malaise a good deal of the time since the polio- 


myelitis. Recently, he had been worse and in the past week vomiting 
had occurred. 


Examination revealed urine alkaline, cloudy, pus, and gram-negative 
bacilli. The pelvis and calices of the right kidney were filled with not 
very dense stones. There was a more evident shadow in the region 
of the pelvis of the left kidney. There was no infection of the left 
kidney and there was good function. Infection was present in the right 
kidney ; no function was shown by phthalein test. 


On January 8, a right nephrectomy was performed. The stones 
were found to be soft and largely phosphatic. On January 15, a peri- 
anal abscess was opened by Dr. Eubanks. On January 30, uretero- 
lithotomy was done for impacted stone. Phosphatic sand was found in 
the ureter above the stone. The nephrostomy tube was left in and 
the patient returned to his home in South Carolina. 

The patient died October 1, 1939. The remaining kidney became 
completely filled with stone many months before death. 


Case 2.—Piedmont Hospital No. 46,766, female, aged sixteen, 
schoolgirl. 


The patient had had poliomyelitis in July, 1937. She came to us No- 
vember 26, 1937, with paralysis of the lower limbs and some paralysis 
of the arms. Examination of the urine revealed marked phosphaturia 
and many gram-negative bacilli and gram-positive cocci. Roentgeno- 
grams (Fig. 3) show the right kidney pelvis and calices completely 
filled with small stones, several small stones in the lower left ureter 
and some small stones in five or six of the minor calices of the left 
kidney. Gram-negative bacilli and gram-positive cocci were obtained 


from the left kidney and only a few gram-positive cocci from the 
right kidney. 


The patient was carried home to Lexington, Kentucky, and Dr. 
Douglas Scott has performed a number of operations on her ureters 
and kidneys. On May 31, 1940, he wrote me that she “is now living 


in a wheel chair and this week completed her high school work and 
graduated.” She is not free of stones. 
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Case 3—Piedmont Hospital No. 47,580, male, aged sixteen, school- 
boy. 

The patient came to us February 21, 1938, with a history of polio- 
myelitis six months previous with more or less complete paralysis of the 
lower limbs. Examination revealed urine cloudy, alkaline, much pus, 
and many staphylococci. The pelvis and calices of the right kidney 


Fig. 3. Case 2. Many small stones 
and sand fill the pelvis and calices of 
the right kidney, and stones and sand 
in a good many of the minor calices 


Fig. 4. Case 3. The pelvis and ca- 
lices of the right kidney are filled with 
stones of varying size. A good many 
stones of various sizes can be seen in 


of the left kidney. The stones in the 
lower part of the left ureter are not 
shown. 


the minor calices of the left kidney. 


were filled with small stones (Fig. 4). 
in the left kidney. 

On March 1 a left pyelolithotomy was done. The nephrostomy tube 
was left in. Phosphatic stones and sand were removed from the pelvis 
and calices. On April 1, following right pyelolithotomy, the nephros- 
tomy tube was left in. 

The patient died April 18, 1938. Autopsy showed a perforation of 
the jejunum and fibrinous peritonitis, the cause of which could not be 
determined. No stones were found in the kidneys at autopsy. 


There were some larger stones 


Case 4.—Piedmont Hospital No. 54,858, male, aged twenty-seven, 
single. 

Three months before admission, February 25, 1940, the patient 
broke his right femur. Healing was unsatisfactory, and he had just 
been sent to Atlanta to an orthopedic surgeon. For two months he 
had taken two tablets of dicalcium phosphate daily and smaller doses 
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during the remaining month. Blood appeared in the urine the day 
before. 


Examination revealed urine alkaline, marked phosphaturia, and 
many red blood cells. Roentgenograms showed most of the minor ca- 
lices of the left kidney outlined as though they were partially filled 
with stone, and those of the right kidney faintly outlined as though they 
contained a little sediment of sand or gravel. One shadow about 0.7 
cm. in diameter could be seen in the right kidney region. 

On a suitable diet, plenty of water, and lying on his abdomen two 
to three hours a day, phosphatic sand and many small stones were 
passed. All of the stones were passed except the large one in the right 


kidney which could not go through the ureter and was later removed 
at ureterolithotomy. 


SUMMARY 


Four patients with multiple, small, phosphatic stones and sand 
in the kidneys are reported; three were poliomyelitis cases with 
rather extensive paralyses, and Case 4 was a case of fractured fe- 
mur which would not unite satisfactorily. The last patient had 
many quite small kidney stones which were all passed by having 
him drink large quantities of water and lie three or four hours a 
day on his abdomen. One large stone would not pass through the 
ureter. 

A stereoscopic study of the urogram of Case 4 showed that the 
minor calices of the left kidney pointed dorsalwards from the ma- 
jor calices which in turn pointed back from the pelvis; somewhat 
the same condition existed on the right and it was evident that the 
stones had accumulated in the kidneys because of this condition and 
the failure of the patient to lie on his abdomen. A study of stereo- 
urograms in a large number of patients shows that kidneys with 
anterior pelves and dorsal pointing calices exist fairly frequently 
and I believe that the drainage of sand and small stones from the 
kidneys of that character does not occur unless the patient lies upon 
the ventral surface of his body. 

These multiple phosphatic stones can probably form in the kidney 
solely as the result of phosphaturia and lack of proper drainage 
due to position; perhaps an increased calcariuria is necessary, I do 
not know. 

Naturally all the other known etiologic factors of stone forma- 
tion may exist in bedridden patients and no doubt often do exist, 
and every precaution to prevent stone formation, including drainage 
by posture, should always be taken. 





DISCUSSION 


Dr. Joun K. Ormonp (Detroit, Mich.): May I say a word in 
connection with Dr. Boyd’s paper? Last December, Albright and 
Chute published a paper in which they told of the dissolution of a 
bladder stone by means of irrigation with a solution, the chief com- 
ponent of which was citric acid solution. Last fall we had a pa- 
tient in the hospital who had stones in the kidneys. One was re- 
moved from one side and about two months later we found one 
nearly the same size by x-ray in the same kidney. It occurred to 
Dr. Cothran, my associate, that possibly irrigation with Chute’s 
solution might help. He put two catheters into that kidney pelvis, 
leaving both in place, and through one of them passed this solution. 
In-the course of five or ten days, I have forgotten the exact time, 
the stone dissolved, passed out through the other catheter in the 
form of sand, and disappeared entirely. 


The original stone removed was a phosphatic stone. We have 
tried this procedure in one other patient since, and I know of one 
other man who has tried the same solution. It was unsuccessful in 
both cases. It would seem in the presence of these phosphatic calculi 
which are probably rather soft, particularly those in the type of 
case described by Dr. Boyd, that it might be worth a trial . 


Dr. CHarves C. Hiccins (Cleveland, Ohio): I was extremely 
interested in the group of patients discussed by Dr. Boyd. Three 
years ago I made a complete review of the literature on this sub- 
ject, and found only two instances of the formation of stones com- 
posed of salts other than phosphates and carbonates in bedridden 
persons. It is my personal opinion that many factors are associated 
with the formation of stones in this group, about which several 
interesting observations can be made. 


First, increased excretion of calcium accompanies prolonged im- 


mobilization. This can be shown in a roentgenogram of the bones 
of the body. 


Second, when a patient enters the hospital and is first immobil- 
ized, the reaction of the urine frequently is acid. After a short pe- 
riod of immobilization, the reaction of the urine invariably becomes 
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alkaline. It is my belief that this change is influenced largely by 
the diet of the individual. An examination by the dietitian of the 
trays of patients who have been bedridden for an extensive period 
of time invariably will reveal that they eat more vegetables, are 
usually given large glasses of orange juice daily, and only nibble 
at meat or those foods with an acid-ash base. 

Third, all these patients tend to develop constipation, and are 
given large doses of petrolagar and mineral oil. Clinically, we have 
demonstrated that if a patient is deficient in vitamin A and is given 
large doses of mineral oil, he does not absorb the vitamin A con- 
centrates. It is almost impossible to secure a normal biophotometer 
reading until the use of mineral oil is discontinued. 

Fourth, in cord injury, repeated catheterization eventually will 
introduce an infection into the urinary tract. If a urea-splitting 
organism is introduced, the urine becomes strongly alkaline and the 


pH is elevated to a point at which precipitation of alkaline salts 
occurs. 


Fifth, with prolonged immobilization, stasis in the kidney may 
be fostered. 


Several steps may be taken, therefore, to prevent the formation 
of stones in bedridden patients. 

1. Acidification of the urine by dietary means; that is, the in- 
clusion of the acid-ash diet or acidifying agents and omitting, of 
course, ammonium salts if a urea-splitting organism is present. 

2. Avoidance of alkaline urinary antiseptics. 

3. The forcing of fluids. 

4. Changing of the patient’s position in bed at frequent intervals. 

5. Administration of one of the various concentrates of vita- 
min A. 


6. Avoiding administering mineral oil for extended periods of 
time. 

7. Careful observation of the diet. If sufficient proteins are not 
taken, additional acidifying agents should be prescribed. 

8. Extreme caution in catheterization in order to minimize the 
possibility of introducing organisms into the bladder. 


Cases have been reported of bedridden individuals who devel- 
oped stones which dissolved spontaneously when the patients be- 
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came active again. I have on record a series of nine patients, all 
of whom during the period of immobilization formed stones, which 
have dissolved completely by dietary management. 


Last year, Dr. Braasch was kind enough to send me a roentgeno- 
gram of a patient in whom dissolution occurred after the use of the 
acid-ash diet. Additional films were sent to me by an associate of 
Dr. MacKenzie in Montreal. Three reports by Pyrah and Fow- 
weather were published in the British Journal of Urology a year 
ago and one case of bilateral staghorn stones was presented, in 


which the stones completely disappeared with the use of the acid- 
ash diet. 


In conclusion, by careful management of the group of patients 
who are immobilized for an extended period of time, we can mini- 
mize the incidence of calculous formation. 


Dr. Epwarp L. Keyes (New York, N. Y.): I should like to 
ask Dr. Nesbit what proportion of his prostatic patients was oper- 
ated upon by prostatectomy. He mentioned that but did not state 


how many prostatectomies he did in the course of collecting the 
100 resections. 


Dr. MontacuE L. Boyp (closing): A few years ago I sent out 
a questionnaire to find out the number of bands that were found 
in the prostatic urethra after transurethral resection and prosta- 
tectomy. This was done because I had found three myself, two 
of them having occurred after prostatectomy and one after trans- 
urethral resection—very definite bands that ran across from one 
lateral wall of the urethra to the other and caused considerable 
trouble in these patients. I mention this in connection with Dr. Liv- 
ermore’s paper. I found that there were, what was to me an as- 
tonishing number, at least several hundred, which had been seen by 
different urologists. I have never published the results of that 
questionnaire and I do not know that the frequency with which 
these bands occur has been brought to your attention. 


The difference between the results of Dr. Nesbit and Dr. AlI- 
cock and those of men doing transurethral resection in smaller 
clinics and private practice is often very striking. I might say that 
the results obtained, even where a large number of resections was 
being done by an individual group, at times do not coincide with 
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the results that Dr. Davis and Dr. Nesbit have reported here today. 
There are a number of factors, of course, for the production of 
trouble at and after resection which we do not have time to discuss. 
But there is one thing to which I would like to call your attention 
and that is the injury to the external sphincter which occurs, | 
think, not infrequently from the heat produced by burning the 
sheath of the resectoscope. Recently, I wrote to Mr. Wappler and 
asked him how many resectoscope sheaths he repaired in a year. 
He gave me permission to quote from his letter, which reads as 
follows: “As near as I can tell from the records, we repaired about 
900 bakelite sheaths during 1939. Not all of these were injured by 
burning; some were broken by dropping and for other reasons re- 
quired repair. Of the burned sheaths, quite a few of them had only 
slight evidence of injury and were sent in for correction, whereas 
some other operators may have continued using them.” 


Apparently there are a large number of sheaths that are burned 
out. Where the loop ends its excursion in the spark gap unit there 
is a very intense heat applied to that portion of the bakelite sheath. 
And when there is even a slight carbonization there is a sparking 
which results in further burning the sheath. The blackened area is 
not easy to see through the telescope, and in two instances I have 
found the sheath badly burned when I withdrew the instrument. 
Fortunately, in my cases the burning occurred in patients with 
large prostates and the heat was applied to a part of the prostate 
well in front of the verumontanum, but if it had occurred proximal 
to the verumontanum, it is probable that enough injury of the ex- 
ternal sphincter would have occurred to produce incontinence. I 


am now very careful to watch for the first signs of blackening of 
the lower lip of the sheath. 








SURVEY OF THIRTY-SEVEN AUTOPSIED CASES OF 
TERATOMA TESTIS 


BENJAMIN S. BARRINGER, M.D., F.A.C.S., and DAVID EARL, M.D. 
From Memorial Hospital, New York City 


Teratoma testis is unique among all malignant tumors of the 
body in that a majority of teratomas have absolute x-radiation 
sensitivity. That is, the primary tumors and their metastases 
often have regressed under external irradiation; this regression 
has been permanent. At the Memorial Hospital we have had 
approximately 600 cases of teratoma testis. By means of high 
voltage roentgen therapy we have been able to double the cures 
in this highly malignant disease. At present, our five-year controls 
are 30 per cent. Obviously there is much room for improvement. 

We have been able to eliminate entirely the one major operation 
with its attendant mortality, the Chauasseau-Hinman dissection 
of the retroperitoneal tissues with their lymph vessels and glands, 
which lie along the course of the spermatic vessels. Such a dissec- 
tion is superfluous if no metastases are present. If they already 
exist, the procedure is inadequate. Deep roentgen therapy is far 
more efficient. The reasons for this inadequacy lie in the size of the 
metastases and the frequency of crossed abdominal metastases. 

The paucity of postmortem studies of teratoma testis is difficult 
to explain. In order better to understand the course of this lesion 
when uncontrolled this survey of autopsy material was made. In 
the majority of cases in this series either surgical or irradiation 
treatment has been given. However, therapy as applied to these 
cases is not the consideration of this review. The survey has been 
of vast importance in indicating a rational therapy for the future. 


AGE OF PATIENTS 


The youngest patient was nine months old, the oldest patient 
47 years; the average age being 31.5 years. Only 36 cases were 
used in calculating the average age because one case was a pre- 
mature still-born infant eight months. 


TRAUMA 


A history of trauma preceding the patient’s observation of testic- 
ular enlargement was present in six cases. But the instances are 
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very inadequate as to the exact site of the trauma, the appearance 
-of the testicle, ecchymosis, swelling, et cetera, immediately follow- 
ing the trauma, and the sequence of events between the trauma 
and the appearance of the teratoma. We are certain we have never 
seen a case in which we have believed there was even reasonably 
proved a connection between trauma and the causation of the 
teratoma, 
VARIOUS TYPES OF TERATOMA TESTIS 


There were ten cases (27.0 per cent) of embryonal carcinoma 
with lymphoid stroma, and nine cases (24.3 per cent) of embryo- 
nal carcinoma. These two classes comprising half of the cases are 
most radiosensitive. There were ten cases (27.0 per cent) of em- 
bryonal adenocarcinoma, less sensitive to irradiation. One case 
(2.7 per cent) of teratomatous adenocystoma (adult teratoma) 
was still less radiosensitive. Three cases (8.0 per cent) of chorio- 
epithelioma were the least radiosensitive of all. Four cases (10.8 
per cent) were unclassified. 


SITE INVOLVED AND CRYPTORCHIDISM 


The right testicle was involved in nineteen cases (51.45 per cent) ; 


the left testicle in eighteen cases (48.55 per cent). Abdominal cryp- 
torchidism with teratoma occurred in four cases (10.8 per cent). 
Three abdominal testicles were unilateral with a teratoma of the 
retained testicle. One of these was in a still-born infant with no 


microscopic diagnosis. In one case there was bilateral cryptorchid- 
ism with teratoma on one side. 


ASCH HEIM-ZONDEK REACTION 


The Aschheim-Zondek determination was positive in eighteen 
cases (85.7 per cent), questionable in one case, and negative in two 
cases. Because of the various and inadequate methods used in 
determining the Aschheim-Zondek tests in the above cases, the 85 
per cent positive tests are probably inaccurate. Drs. Dean and Tem- 
ple, in a recent unpublished review of the Aschheim-Zondek test ap- 
plied in cases of teratoma testis in the Memorial Hospital, came 
to the following conclusions: 

1. The test is inadequate as it has been done, because at least five 
mice should be used per level. 


2. The test cannot be used to determine the histologic type, because 
there is no close correlation between the hormone level and the type. 
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(Some cases show close correlation, but many others show wide dis- 
crepancies.) The adult type, when purely adult, apparently shows a 
low level. The choriocarcinomas are consistently high. The great ma- 
jority of the embryonal carcinomas show levels below 1500 M. N. P. L. 
The embryonal adenocarcinomas show a complete range of levels from 
very low to very high. 

3. The chief difficulty in attempting to study correlation between 
the histologic type and the hormone level is that a large number of 
the tumors are mixed and complex. Therefore, serial sections should 
be used in a study of this type. All types may be found in the same 
tumor, thus complicating any attempt at correlation. A new classifica- 
tion is in order, but such a new classification is obviously difficult to 
make. 

4. The test is of definite value in predicting the prognosis, because 
in general, those with high levels die much sooner than those with 
low levels. Discrepancies are found, and therefore only general state- 
ments can be made. Because of the value in predicting prognosis, we 
believe the test should be made routinely. 

5. Our study did not take into complete account the relation of 
prolan A and B. In the early years of the test, the erroneous assump- 
tion that a 1-5 ratio always existed between A and B was followed. 
This was advanced by Zondeck. It seems in all probability that the 
determination of prolan B is of more value than it has previously 
been suspected, and it probably always means a comparatively early 
fatal outcome. Further work must be done on this. 


6. We believe, after an analysis of 203 cases, that values between 0 
and 500 have the same significance. 


GYNECOMASTIA 


This condition was present in two cases: one unilateral with 
secretion and one bilateral without secretion. In the unilateral case 
the histologic diagnosis was fibrous mastitis. Both cases had pos- 
itive Aschheim-Zondek tests. 


METASTASES 


Metastases from teratoma testis occur through both the blood 
and lymph channels. In a very large percentage of our autopsied 
cases, the metastasis was by means of both channels. 

Blood Stream Metastases.—This is through the spermatic artery 
to the renal artery or aorta and thence to the heart and lungs. 
Chorio-epithelioma may metastasize entirely through the blood 
stream. 


The history of a patient with a chorio-epithelioma seen at the 
Memorial Hospital last year is as follows: 
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B. V., aged twenty years, was admitted to the Memorial Hospital, 
on July 20, 1939, with the following history: Two months ago swell- 
ing on the left testicle occurred. One month prior to admission left 
orchidectomy was done. Diagnosis: Chorio-epithelioma of the testicle 
(corroborated in Memorial Hospital). 

Roentgenologic Report: “Submitted films of the chest reveal three 
rounded hour-glass densities, measuring approximately one-half inch 
in diameter in the right lower lung field suggesting a metastatic process. 
These densities are noted in the films dated June 30, 1939 and July 
2, 1939. Submitted films of the dorsal vertebrae, lumbar vertebre, 
pelvis, including greater portion of the upper shaft of the femora 
and skull, reveal no evidence of bone metastasis. No adenopathy was 
present in the neck. No abdominal masses were present. The liver was 
not palpable.” 

The Aschheim-Zondek test was done July 22, 1939, and revealed 
between 100 and 150 units prolan A per liter, andon August 12, 1939, 
1,500 A—100 B. The chest and liver were irradiated as follows: From 
six portals of entry, right upper chest anterior and posterior, right 
lower chest anterior and posterior, liver anterior and posterior, 250 r. 
daily at 50 cm. until he received approximately 2,250 to each area. 
Roentgenologic examination of chest showed “only the faintest sug- 


gestion of the upper of three previously discovered nodules in the right 
chest.” 


Lymphatic Metastases——Ronviere (Anatomy of the Human 


Lymphatic System, 1938), describes the lymphatics draining the 
testicle as follows: 


“All lymph trunks of the testicle eventually arrive at the posterior- 
superior border of the organ and thence along the blood vessels of the 
spermatic cord. 

“The lymphatics accompany the internal spermatic artery and vein 
and having arrived at the point at which these blood vessels cross the 
ureter the testicular collecting trunks commence to separate from the 
spermatic blood vessels. They finally are drained by the abdomino- 
aortic nodes which run from the level of the renal vein to the bifurca- 
tion of the aorta. 

“The abomino-aortic nodes are not the sole direct recipients of the 
lymphatics of the testicle. There are other lymph vessels that term- 
inate in an external iliac node placed on the external iliac vein in front 
of the point where the latter is crossed by the ureter. (The above ap- 
plies to the testicle proper). 

“The epididymis lymphatics terminate in the external iliac nodes. 

“The lymphatics of the ductus deferens anastomose with those of 
the epididymis at its origin and with the lymphatics of the seminal 
vesicles, the bladder and of the prostate at its termination. The author 
also notes the lymphatics of the ductus deferens empty into the exter- 
nal iliac and hypogastric nodes. 
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“Supra-clavicular nodes. The normal collateral branches of the 
thoracic duct are the efferent collecting trunks from the intercostal 
nodes on the course of which the juxtavertebral nodes are found. These 
collateral branches, instead of terminating in the thoracic duct, all 
open into an independent prevertebral collecting trunk; this collecting 
trunk is then joined to both ends of the thoracic duct by its two ex- 
tremities only, the trunk terminating above directly in the jugular-sub- 
clavicular junction or in a node of the transverse cervical chain.” 

In practical application, if static left supraclavicular node is 
present, there is probably a metastatic chain of nodes all along the 
course of the thoracic duct. This is not always the case as I have 
seen a left supraclavicular metastatic node disappear under irradia- 
tion of the thoracic duct. 


Because the lymphatics of the testicle generally drain into the 
abdomino-aortic nodes we most frequently find the first metastasis 
in the upper abdomen above the bifurcation of the aorta. This 
does not preclude the possibility of a lower abdominal metastasis 
as these are the glands (external iliac) which drain the epididymis. 
The teratoma originating in the rete testis, at the juncition of the 
testicle proper and the epididymis may grow either towards the 
testicle or towards the epididymis or involve both. _ 


Regional node involvement (in percentagey*of thirty,geven cases 
was as follows: Inguinal, four cases (10.8 per cent) ; pelvic or iliac, 
fourteen cases (37.9 per cent); lumbar, twenty cases (54.16 per 
cent) ; celiac, twenty-one cases (65.87 per cent) ; mesenteric, seven 
cases (18.95 per cent) ; mediastinal, eighteen cases (48.7 per cent) ; 
bronchial, thirteen cases (35.2 per cent); cervical, thirteen cases 


(35.2 per cent). 

A tumor of the testis rarely metastasizes to the inguinal nodes 
unless it has perforated the tunica vaginalis, or capsule of the tes- 
ticle. In Cases 4, 26 and 31 these nodes appeared postoperatively. 
This is significant as we believe inguinal node involvement is almost 
always the result of cutting into the teratoma, and resultant im- 
plantation of tumor cells in the operative wound and a secondary 
involvement of the inguinal glands. In Case 16 the inguinal nodes 
were contralateral only. The explanation of this finding is not 
clear. However, this patient had generalized metastases. 


In ten cases (27 per cent) there was lymph node involvement 
from the lumbosacral promontory to the left supraclavicular region. 
In five cases (13.5 per cent), in which the abdominal and mediasti- 
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nal nodes were involved, the left supraclavicular nodes were not pal- 
pable. The mediastinal nodes were involved in 48.7 per cent of the 
cases. In the chest films there was no hint of mediastinal involve- 
ment in less than half of the cases. The bronchial and cervical 
nodes each were involved in thirteen cases (35.2 per cent) but 
involvement in both regions occurred in only seven cases (18.95 
per cent). In seven cases, in which the right testicle was the pri- 
mary focus, there were left-sided supraclavicular, or so-called sig- 
nal nodes. In six cases, in which the primary focus was in the 
left testicle, there were left signal nodes. 


In many cases the center of the nodes or metastatic foci, especial- 
ly those in the liver, were broken down and hemorrhagic. In five 
cases of this type the peritoneal cavity contained bloody fluid in 
amounts up to 3,000 c.c. This observation was made at the operat- 
ing table and may be very puzzling. 


Gross Metastasis to the Head and Neck.—In three cases there 
was intracranial disease which did not involve the brain (men- 
inges). In three other cases the brain was involved which gives 
16.24 per cent of intracranial involvement. This region was ex- 
amined in less than half of these cases. Therefore, this figure 
would be materially increased if the actual number of cranial ex- 
aminations was known accurately. 


In Case 17 the spinal cord was involved. This case has been 
reported by Kennedy and Stevenson (Arch. Neurol. & Psychiat., 
11:151, 1924). The thyroid was involved by metastasis only once, 


being the only cervical structure involved other than lymphoid 
tissue. 





Gross Metastasis in the Thorax.—The lungs were involved in 
twenty-nine cases (78.37 per cent). The pleura was involved in 
fourteen cases (37.9 per cent). In cases of pulmonary metastasis 
the mediastinal nodes were involved in sixteen cases (55.1 per 
cent). The bronchial nodes were involved in thirteen cases (44.9 
per cent) when the lungs were involved. 

There was bilateral hemothorax in two cases (5.4 per cent), uni- 
lateral hemothorax in two cases (5.4 per cent), and bilateral chylous 
thorax in one case. Obstruction of the thoracic duct does not al- 
ways result in chylous fluid accumulation because this may be 
conducted to the blood stream by accessory ducts. 
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In two cases there was a discrete metastatic focus within the 
chest wall. There was intravascular extension into the right 


auricle in two cases. Pulmonary tuberculosis was present in two 
cases. 


In many cases, the diagnosis following the first admission to 
the hospital is pulmonary tuberculosis because of the cachectic ap- 
pearance, weight loss, night sweats, loss of appetite, cough and 
eventually blood-stained sputum. Most of these cases had no post- 
mortem evidence of tuberculosis and the clinical picture could be 
readily explained by metastatic teratoma testis. 


Gross Metastasis in the Abdomen.—Diaphragm, four cases (10.8 
per cent) ; liver, twenty-eight cases (75.8 per cent); spleen, four 
cases (10.8 per cent) ; pancreas, three cases (8.2 per cent) ; kidneys, 
six cases (14.2 per cent); adrenals, four cases (10.8 per cent) ; 
retroperitoneal mass, twenty-two cases (59.57 per cent); gastro- 
intestinal tract, two cases (5.4 per cent) ; genito-urinary tract (ex- 
cepting kidneys), four cases (10.8 per cent). 

The liver was involved in twenty-two of the twenty-nine cases 
pulmonary involvement. The liver was involved in only six (21.42 
per cent) of the cases without lung involvement. 


Liver Involvement.—Metastasis to the liver must usually be 
blood-borne. Therefore, there is no relation between the liver me- 
tastasis and the site of the primary tumor. In twenty-eight ‘cases in 
which tumors were found in the liver, the right testicle was the 
primary focus in thirteen and the left testicle in fifteen. This is 
extremely significant and to us an unexpected finding. 


The gastro-intestinal tract was involved in one case by multiple 
discrete lesions and in one other by extension from a retroperitoneal 
mass into the duodenum. 


The genito-urinary tract was involved intrinsically in nine cases 
(24.3 per cent). The kidney parenchyma was involved by metastasis 
in four cases and by extension from a retroperitoneal mass in an- 
other. The involvement was bilateral in two cases and unilateral 
in three. Frequently, the kidney is embedded in a retroperitoneal 
mass but its capsule is an effective barrier in preserving the integ- 
rity of the kidney. The kidney was hydronephrotic by pressure of 


the tumor, either upon the ureter or upon the kidney pelvis in four 
cases. 
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In one case, metastatic teratoma testis which involved the kidney 
parenchyma grew into the renal vein from where it extended into 
the inferior vena cava and spread superiorly into the right auricle 
and inferiorly into the right common iliac vein. In this same case 
the metastatic disease extended from the same kidney into the 
renal pelvis, and down the ureter, to present itself in the bladder. 

The renal pelvis was involved by metastasis in one case and by 
extension in another which resulted in a pyonephrosis mistaken for 
a metastatic retroperitoneal mass. The comparatively large number 
of cases with kidney involvement in this series was also unexpected 
by the authors. 

The ureter was involved intrinsically by metastasis in but one 
case. In one case with generalized metastasis the bladder con- 
tained a discrete metastatic tumor nodule. Generalized metastasis 
in the periprostatic plexus was occluded by tumor clot in one case. 

The spermatic cord was involved by extension of the testicular 
disease in two cases. In one of these cases the spermatic vein was 
occluded by tumor clot which extended uninterruptedly into the 
right auricle of the heart and up into the vena azygos. 

Retroperitoneal tissue was involved in twenty-one cases (58.87 
per cent), seven (33% per cent) being bilateral masses. Involve- 
ment of the retroperitoneal tissues accounts for some of the cases 
that are operated upon, following cursory examination, with a 
pre-operative diagnosis of abdominal mass, appendicitis, et cetera. 
This also accounts for the complaints of constipation, intermittent 
intestinal obstruction, arthritis of the spine, sciatica, and other com- 
mon complaints. 


Bilateral Abdominal Involvement.—In twenty-seven cases (72.9 
per cent) either the retroperitoneal metastasis or metastasis to in- 
tra-abdominal organs or both showed bilateral abdominal involve- 
ment. This is of vast importance when abdominal irradiation of 
these cases is considered. We would hesitate to say how frequently 
in the past our irradiation therapy has been confined to one side 
of the abdomen, certainly in a large percentage of cases. 

Hemoperitoneum was present in five cases. The skeleton was 
involved in four cases (10.8 per cent). The ribs were involved in 
three cases, the spine in two, and the calvarium in one. It seems 
that the metastasis to the lungs, liver and retroperitoneal tissues 
were sO numerous and extensive and made such a great demand 
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upon the patient’s reserve that the skeletal foci did not have suffi- 
cient time to make themselves apparent in bone. 


SOURCE OF AUTOPSY MATERIAL 


Seventeen of the cases in this study came from the Memorial 
Hospital, nine came from another hospital from which they were 
referred for treatment, five from Bellevue Hospital, three from 
Kings County Hospital, two from New York Hospital, one from 


Roosevelt Hospital, and one from Grace Hospital (Dr. Rollin 
Stevens, Detroit). 


The authors wish to thank Doctors Stevens, Jeck, Singer, Hala 
and Scherer for their courtesy in allowing us to use their material. 


AUTOPSY REPORTS OF SELECTED CASES 


Case 1—R. R. W., aged thirty-three, was first seen at the Memo- 
rial Hospital October 21, 1932, with a history of definite trauma to the 
right testicle in 1922. Three years previously the right testicle became 
hard, but there was no pain or swelling. Two months ago he first noted 
nodes in the left side of the neck and gradual enlargement of the right 
testicle. A productive cough developed with blood-stained sputum. This 
was followed shortly by a severe persistent backache. Seven weeks ago 
he first noticed bilateral, painless, enlargement of the breast without 
secretion. There was a loss of 20 pounds in two months. The Asch- 
heim-Zondek test was high. A positive Wassermann was revealed in 
1925. He received treatment. 

Autopsy on November 2, 1932, showed a slightly emaciated white 
male with a recent operative scar in the right groin. The right testicle 
had been removed. There was a bulky mass of tissue in the left neck. 
Both breasts were enlarged by palpable masses. The surface of the 
lungs was roughened due to studded areas of metastasis. Cut sur- 
face showed marked congestion and the entire tissue of both lungs 
was riddled with metastatic areas from 0.5 to 3.0 cm. in diameter. The 
liver was somewhat enlarged, congested, and contained two tumor 
areas. One of these was visible on the surface. Each measured about 
0.5 cm. in diameter, both appearing hemorrhagic. No abnormalities 
were present in the kidney. The right testicle showed no abnormality. 
No disease was found at the site of the left testicle which had been 
removed. Lymph nodes: a large tumor mass about 20x30 cm. was 
found in a retroperitoneal position extending from the pelvic brim 
along the vertebral column. The mass protruded more to the right 
than to the left side. Cut surface showed the same hemorrhagic areas 
as found in the lungs. Enlarged mediastinal nodes were found that 
contained tumor tissue, some measuring 3.0 cm. in length. The mass 
of nodes in the left neck also contained the same type of tissue as 
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the others. No evidence of metastasis was found in the brain except 
for a small nodule in the arachnoid, just anterior to the optic chiasma. 


The issue removed from each breast was tough, fibrous and of a 
“shotty” structure. 


Anatomic Diagnosis: Teratoma of right testicle with metastasis to 
lymph nodes, lungs, and liver and arachnoid. 

Microscopic Examination: Embryonal adenocarcinoma. Liver me- 
tastases showed change in structure, more diffuse, some giant cells, 
but not suggestive of choriome. 

Examination of the breast revealed gynecomastia. The opposite tes- 
tis gave no evidence of Leydig cell hyperplasia. 


Case 2.—K. H., aged thirty-four, was first seen at the Memorial 
Hospital July 12, 1924, with the following history: He had lost 60 
pounds in the past year. Two months ago he first noted a mass in 
the right side of the abdomen. Three weeks ago laparotomy (Phila- 
delphia) revealed inoperable retroperitoneal (right) tumor just beneath 
the duodenum. The pancreas was not involved. There was no gyne- 
comastia and no Aschheim-Zondek test was made. The right testicle 
was small, hard, and nodular (it must have been the same at the time 
of the operation). 

Autopsy on September 18, 1934, showed the body of an emaciated 
young adult male with slight jaundice. There was a healed surgical 
scar 6 inches long from navel to pubes. The abdomen was free from 
fluid and signs of inflammation. There was a firm tumor mass in the 
retroperitoneal region which extended from the third lumbar vertebra 
up to the liver, and adherent to the liver was the right kidney which 
displaced the pancreas forward. A segment of upper jejunum or duo- 
denum was closely adherent to the tumor and it ran along its upper 
surface. The tumor mass was 15 em. long by 10 cm. wide by 7 cm. 
deep. It was firm, yellowish, and without evidence of necrosis in the 
center. It enclosed several large arteries and the vena cava. On one 
section of the duodenal segment there was disclosed a large ulcerating 
excavated area 7 cm. x 10 cm., where the tumor had invaded the wall 
and fungated in the lumen. The vena cava passed near the base of this 
excavated area, and here there was complete thrombosi of the vein, the 
thrombus running upward for 4 inches, where it had been cut through. 
In the mesentery there were a few small separate metastases. The 
liver showed rather numerous small metastases, up to 2 cm. in diame- 
ter. The lungs showed several pea-sized metastases. There was ne 
pneumonia. The bronchial nodes were negative. 


Testes: The right testis was about normal in size, but one section 
showed opaque tumor tissue invading about one-half of the gland area 
and all the rete. The epididymis appeared to be involved by a rather 
firm tumor tissue without enlargement. The tumor mass was yellowish 
and apparently much fibrosed. The left testis was normal. 
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Anatomic Diagnosis: Carcinoma of testis. Metastases to retro- 
peritoneal region, liver and lungs. Ulceration of tumor mass fungating 
into duodenum. Thrombosis of vena cava. 

Microscopic Examination: Sections showed an embryonal adeno- 
carcinoma becoming diffuse carcinoma in primary and all secondary 
tumors. There was very marked necrosis of tumor in all lesions. The 
cells were very large, polyhedral and elongated, with clear or vacuo- 
lated cytoplasm and very hypechromatic nuclei. 


Case 3—E. H., aged twenty-seven, was first seen at the Memorial 
Hospital on December 5, 1931, with the following history: His right 
testicle was removed one and one-half years previously for “blood 
tumor.” The tumor had been present for three months. He now com- 
plained of pain in the abdomen and back, nausea and vomiting, loss of 
weight and appetite. There was no gynecomastia and the Aschheim- 
Zondek test was positive. 

Autopsy on January 11, 1932, showed that the right testis was ab- 
sent. There was no sign of local tumor. His lungs filled his chest 
cavity, were grayish, moderately emphysematous, and were riddled 
with miliary metastases throughout. These formed large confluent 
masses in the right lower lobe. Hilum nodes were greatly enlarged 
and were replaced by tumor which had secondarily invaded the trachea 
and primary bronchi at the bifurcation. This tumor was very soft, 
broken down and may well have been the source of the interstitial 
emphysema. The node masses compressed bronchi and vessels. The 
former yielded considerable thick mucopurulent material on section. 

Gastro-intestinal Tract: The stomach was pressed downward by an 
enlarged liver and metastatic deposit in the lesser omentum. Retroperi- 
toneal nodes completely replaced by tumor from the sacral promontory 
to the lung hilum and were continuous with those of the upper medi- 
astinum. Kidneys and right ureter were normal. The left ureter 
showed an area of tumor metastasis which involved both the serous 
covering and the lumen. The left testis was grossly normal. 

Anatomic Diagnosis: (Embryonal carcinoma of the testis) Gen- 
eralized carcinomatosis. Invasion of trachea and bronchi by metastatic 
node deposits with interstitial emphysema. 

Microscopic Examination: Diffuse embryonal carcinoma. Thyroid 
—cystic dilatation, colloid retention. Testis—marked diffuse hyper- 
plasia of cells of Leydig. 


Case 4.—D. R., aged thirty-one, was first seen at the Memorial Hos- 
pital on October 23, 1931, with the following history: Definite history 
of injury, August 25, 1931, with resulting pains, swelling, and indura- 
tion of the right testicle. The testicle was excised October 14, 1931, 
at which time there was a mass in the base of the neck on the left side. 
The patient lost 25 pounds. 
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Radiation therapy was instituted. There was no gynecomastia, and 
the Aschheim-Zondek test was positive. 


Autopsy, May 27, 1932, showed bulky metastatic node masses in 
the neck, radiation tanning of the abdomen, especially in the right 
flank, and the right testis was missing. There was no local recurrence. 
The left lung was slightly edematous. The upper lobe tumor mass 
about the base of the heart and great vessels of the neck (aorta arch, 
et cetera). There was superficial invasion of the lung and visceral 
pleura, scattered nodules on parietal pleura—posterior and lateral up- 
per portion as extension from above described mass, and slight edema. 
The right kidney was small, pale, smooth atrophic, and less than one- 
third the normal size, presumably the result of chronic vascular con- 
striction by metastatic deposits. The left kidney was normal in size, but 
pale and anemic. 

Gastro-intestinal Tract: Diffuse mucosal bleeding stomach and small 
bowel. The stools were soft and tarry. There was an old tuberculosis 
deposit (calcified) in mesentery. The testis was atrophic; epididymis 
and prostate, grossly normal. Gross anatomy of disease—a complete 
node chain could be dissected from the right iliac region to angles of 
the mandibles. These massed were essentially continuous—large (up 
to 12 cm. in diameter) about bifurcation of the renal vessels, about the 
trachea, esophagus and great vessels of the upper mediastinum, and in 
the left lower cervical region. Intervening masses were less prominent. 
There were no visceral extensions of any sort. Nodes were fairly soft, 
opaque yellow-gray, with foci of necrosis, most marked in the right 
neck. 

The trachea was pushed backward, the esophagus to the right by 
the mass. 


Anatomic Diagnosis: (1) (teratoma testis) ; (2) lymphatic metasta- 
ses, pelvis to neck; (3) pulmonary atelectasis and slight edema of 
lungs; (4) atrophy of right kidney ; anemia, both kidneys; (5) diffuse 
gastro-intestinal mucosal hemorrhages. 

Microscopic examination: (1) Diffuse embryonal carcinoma; 
(2) peculiar hyperplasia of the hyperchromatic basophilic cells of pare 
intermedia of hypophysis; (3) similar hyperplasia of adrenal medulla ; 
(4) atrophy of thyroid—colloid distention and lymphocytic infiltra- 
tion; (5) atrophy of left testis; hyperplasia of Leydig cells. 


Case 5.—R. K., aged twenty-five, was first seen at the Memorial 
Hospital October 3, 1935, with the following history: Four months ago 
he first noticed painless swelling of the left testicle, and loss of weight. 
Within one month he developed pain in the back. He had no urinary or 
chest complaints. He had no nodes on admission. 

There was no gynecomastia and the Aschheim-Zondek test was posi- 
tive. The patient had a positive gonoccocus smear, and he was slightly 
jaundiced at postmortem. 
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Autopsy, March 26, 1934, showed a left supraclavicular mass, the 
size of a small orange and a tumor left scrotal sac of similar size. No 
other palpable nodes were present. 

Abdomen: On opening the abdomen there was a guish of blood, 
content estimated at about 1.5 liters. The entire upper abdomen was 
occupied by an enormous liver extending from the third rib to the 
iliac crest. The liver was almost entirely replaced by soft protuberant 
white metastatic nodules. The others were very hemorrhagic, friable 
and broken down. The liver itself was moderately bile-stained. The 
bulk of the disease was in the right lobe, although the left contained 
some scattered nodules. The gall bladder was normal. The transverse 
colon was adherent to the liver and on separating it, it was necessary 
to tear hemorrhagis metastases. The balance of the intestine was 
empty, small, and collapsed. There was a bulky mass of cystic nodes 
extending from the lower pole of the kidney upward along the spine 
to the upper opening of the thorax. This was continuous essentially 
with that in the left supraclavicular region. There appeared to be no 
extensions into nodes along the bronchi nor were there visceral pul- 
monary metastases. Both the vertebral chain of nodes and the supra- 
clavicular mass were almost wholly cystic. The multilocular and 
smooth walled cysts contained yellow to brownish bloody fluid. 

The right testis showed no abnormalities. The left testis was com- 
pletely replaced by an ovoid yellowish cystic to hemorrhagic, friable 
soft tumor 8x6x6cm. There was embryonal carcinoma of the left 
testicle. Metastases to the retroperitoneal and thoracic paravertebral 
and left supraclavicular nodes and liver. Hemoperitoneum ; anemia. 


Microscopic Examination: Embryonal adenocarcinoma. Viable ma- 
lignant looking areas mainly confined to the liver—otherwise reduced 
to mass of cystic cavities lined by embryonal cuboidal and columnar 
epithelium. The opposite testis showed no interstitial cell overgrowth. 


Case 6.—P. E., aged thirty-eight, was first seen at the Memorial 
Hospital November 12, 1928. He gave a history of having the right 
testicle removed three and one-half years ago. Pain in the right lumbar 
region occurred one year later. Three months ago this got so bad that 
the patient could not work. He developed ascites and was tapped. A 


bloody fluid was obtained. .There was bilateral breast pain before 
death. 


There was no gynecomastia and no Aschheim-Zondek test was made. 
There was history of syphilis and treatment twenty years ago. 

Autopsy showed the abdomen distended, large palpable soft lymph 
nodes in the left neck and smaller soft nodes in the right neck. The 
abdomen was filled with bloody fluid. Peritoneal surfaces were bound 
together everywhere by adherent tumor masses partly necrotic and 
hemorrhagic. The diaphragm was covered with partially necrotic tu- 
moron both surfaces and adherent to the liver, in places 5 cm. thick 
with tumor. Greater and lesser omentum consisted of solid tumor; the 
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mesentery was studded with solid masses. The lungs were bronchial 
nodes filled with tumor. There were rare metastases. The spleen was 
soft, grayish, and surrounded by tumor but uninvaded. The liver 
was dome covered with superficial tumor masses adherent to those of 
the diaphragm. The color was chocolate brown. They were firm, 
large, numerous parenchymatous metastases. Tumors over the dome 
were necrotic and hemorrhagic in part, in places wholely. The adre- 
nals were surrounded by tumor on both sides. There was no definite 
gross change here. The left kidney was free from tumor. The right 
kidney—ureter and renal vessels were compressed by retroperitoneal 
tumor tissue lying along renal and spermatic vessels. Here the tumor 
was very necrotic. The pelvis was dilated, calices dilated and filled with 
thin purulent fluid. The kidney parenchyma was reduced from pres- 
sure. Anemia. The bladder was distended with slightly purulent urine. 


Retroperitoneal nodes showed a solid series of tumor the entire 
length of the aorta, probably the source of neck extensions. The right 
testis was absent, and the left one was atrophied. 
Microscopic Examination: Embryonal carcinoma. 


Case 7.—E. T. C., aged twenty-six, was first seen at the Memorial 
Hospital June 30, 1925, with a history of painless swelling of the left 
testicle three weeks ago, which had progressively increased. A left 
orchidectomy was performed July 2, 1925. The testicle measured 
6.5x 5x5 cms. and was moderately firm with small areas of softening 
and necrosis. Four months after the operation the patient had severe 
pain in the left lumbar region, which lasted three to four days. He had 
another similar attack in April, 1926. In June, 1926, he had another 
attack of pain similar to previous one but accompanied by nausea and 
vomiting. In September, 1926, pain became constant and was accom- 
panied by chills and fever. In October, 1926, a laparotomy was done. 
Involvement of the retroperitoneal lymph nodes along the aorta and 
around the left kidney was noted. Later the patient developed occa- 
sional hematuria, which later became frequent. Constipation, intestinal 
pain and hydrothorax developed. The patient died twenty-one months 
after known onset of disease. He had history of trauma to the left 
testicle ten years previous. 


There was no gynecomastia, and no Aschheim-Zondek test was 
made. 


Autopsy showed extensive mediastinal metastases with left signal 
node involvement. There was intravascular extension, extending into 
the right auricle superiorly and right common iliac vein inferiorly. 
The liver showed extensive metastasis. There was extensive retro- 
peritoneal metastasis on the left side of the abdomen. The kidneys 
showed metastasis with extension into the ureter as far as the bladder. 


Microscopic Examination: Embryonal carcinoma with lymphoid 
stroma. 
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Case 8.—G, D., aged nineteen, came to New York Hospital with the 
following history: He had had a right orchidectomy about two years 
previous. There was no record of histologic examination. He had 
been well for two years when he developed pain in the chest and 
coughed. There was clinical evidence of collateral circulation of the 
chest wall indicating obstruction of the superior vena cava. 


There was no Aschheim-Zondek test. The patient died on August 
3, 1933, and autopsy revealed the following: Mediastinum: In the 
superior vena cava, from its origin to a point 1 cm. above its entrance 
into the right auricle, there were two polypoid masses, each approxi- 
mately 2 cm. in length and 3 cm. in diameter, which projected into the 
lumen and had a smooth, glistening surface. On section the masses 
were directly connected with lymph nodes in the superior mediastinum 
with destruction of the wall of the vena cava in this area. Lungs: 
tracheo-bronchial nodes showed irregular invasion by a tumor which 
bulged above the surface and was mottled gray-red soft tissue. The 
right lung and pleura were nearly entirely replaced by tumor tissue 
which was present in the seventh, eighth and ninth intercostal spaces 
beneath the skin. The ninth rib was partially destroyed. The left lung 
contained metastatic deposits in each lobe. The liver contained several 
metastatic nodules in the right lobe. The kidneys were bilateral meta- 
static nodules. The remainder of the genito-urinary tract showed no 
abnormalities. There was a soft grayish red mass in the bone at the 
junction of the sacrum and coccyx. Head: A mass five centimeters in 
diameter was found in the midline near the apex of the occipital bone. 
This invaded the calvarium through a defect 2.5 cm. in diameter. This 
tissue also extended into the superior longitudinal sinus where there 
was a small polypoid mass 5 cm. in length and 2 mm. in width, which 
projected into the sinus. Tumor tissue grossly invaded the calvarium 
at margins of the erosion. 


Anatomic Diagnosis: The right testicle was absent. Metastatic 
embryonal adenocarcinoma of lungs, pleura, chest wall, mediastinal 
and tracheobronchial lymph nodes, liver, kidneys, periaortic nodes, 
calvarium, right ninth rib and sacrum. Tumor invasion of the superior 
vena cava and superior longitudinal sinus. 


Case 9.—T. C., aged forty-six, was first seen at the Memorial Hos- 
pital on December 6, 1932, with the following history: He first no- 
ticed a mass in the left testicle and left kidney region on September 5, 
1932. He had back pain in the left upper quadrant for about one year 
previously. The testicle was removed September 28, 1932, with a 
diagnosis of embryonal teratoma. When the patient was first seen 
there was a mass in the upper part of the left inguinal canal which 
extended into the abdomen (involvement of the cord?) There was no 
history of trauma or gynacomastia. The Aschheim-Zondek test was 
positive (high). The patient was jaundiced at postmortem examination. 
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Autopsy on June 7, 1933, showed the left testis was not present 
and the right was atrophied. There was a thickening and browning 
of the skin over the left abdomen (x-ray). 


Thorax: Both lungs showed multiple red, hemorrhagic nodules over 
the surfaces. These were soft and bulging on section, representing 
hemorrhage with metastases which looked like chorionic metastasis. 
There were six to eight larger nodules (1 to 2.5 cm.) in the left lung 
and two in the right. There was slight emphysema of the right lung 


with congestion of both bases, especially that of the left lung. The 
bronchian nodes were not involved. 


Abdomen: The liver was slightly enlarged, reddish-brown with 
multiple raised reddish nodular masses over the surface. On section 


these measured 2 to 5 cm. and were soft and hemorrhagic, again sug- 
gestive of chorionic metastasis. 


Kidneys: Left—a large amount of fat was adherent to the capsule. 
There was a large, irregular, hard mass at the pelvis and lower pole. 
On section there was hydronephrosis with the ureter buried in a hard 
irregular mass about 8 cm. in diameter. This mass was white in areas, 
but generally was replaced by hemorrhagic soft tissue. From this 
lower region of the kidney pelvis the nodes on the left side were en- 
larged and swollen and showed moderate jaundice. Abdominal lymph 
glands were described in the left retroperitoneal side up to the kidney. 
They were hard, nodular and hemorrhagic. On the right there was no 
enlargement. The lower pelvis, about the prostate and bladder, was 
fibrosed, being densely adherent to the posterior and lateral walls. 
The left testis was absent and the right one was atrophic. 

Anatomic Diagnosis: Metastatic embryonal carcinoma involving the 
abdominal lymph nodes, liver and lungs. Hydronephrosis. Cholelithia- 
sis. Atrophy of testis (right) absence of left. Jaundice. 

Microscopic Examination: Diffuse embryonal carcinoma with ne- 


crosis and hemorrhage (adenocarcinoma). Atrophy of opposite testis 
with interstitial cell hyperplasia. 


Case 10.—C. G., aged thirty-seven, was first seen at Bellevue Hos- 
pital on February 5, 1919, with the following history: In October, 
1918, he had sudden pain in the right iliac region. The local medical 
doctor prescribed a cathartic and the pain disappeared. The patient 
still felt as if there was something obstructing the bowel in that region. 
There was no vomiting. Soon after that he started to have a cough, 
night sweats, evening rise of temperature, and loss of weight (thirty 
pounds in three months). 

There was no history of trauma, of gynecomastia, or Aschheim- 
Zondek test. Examination of the right testicle showed the epididymis 
enlarged and tender. 

Autopsy on April 7, 1919, showed on opening the chest two egg 
sized firm globular masses in the region of the upper precordial area. 
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On opening the heart there escaped from the right side a large firm, 
raspberry colored clot. Both lungs were heavy and large. The nod- 
ules present measured from 1 to 6 cm. in diameter. These projected 
above the cut surface. They were friable, finely granular, and con- 
tained innumerable and irregular outlined reddish specks correspond- 
ing to hemorrhage; others were reduced to soft, pultaceous masses. 
The peribronchial nodes were extensively infiltrated and the aorta lobe 
of the right side was replaced by neoplasm. The left kidney was em- 
bedded in nodular tissue material. There was no grossly intrinsic neo- 
plasm in either kidney or suprarenal gland. In the right testicle the 
tunica vaginalis contained considerable thin, straw-colored fluid. The 
testicle was increased to the size of a hen’s egg. On section, the upper 
extremity presented an irregularly outlined, firm, whitish, almost pearly, 
elevated tumor, scattered through the substance of which were moder- 
ate numbers of reddish specks. Just below this the testicle presented a 
large pultaceous, partly granular infiltrating growth which was dark 
cream-colored. Lying to the side of this tumor, the epididymis was 
visible as a bean-sized yellowish, finely angulated body. The spermatic 
cord was markedly thickened and infiltrated by the tumor tissue. On 
section, the spermatic vein was the size of the little finger and filled 
with grayish red attached clot. The retroperitoneal tissues were in- 
volved from the left external iliac vein to the base of the heart. The 
vena azygos was enlarged and was filled with tumor tissue. On remov- 
ing the. liver it was found that the vena cava was almost completely 
occluded by reddish, raspberry clot. The intima was thickened, and at- 
tached to it was a quantity of finely granular, reddish tumorous mate- 
rial. The left femoral vein was thrombosed with tumor tissue. The 
inguinal nodes on the left side were enlarged and faintly cream colored. 
The liver contained no gross metastasis. 


Anatomic Diagnosis: (1) Chorio-epithelioma of right testicle. 
(2) Extensive infiltration of the corresponding spermatic cord with 
neoplastic thrombosis of the spermatic vein. (3) Extension of the tu- 
mor clot into the auricle of the heart: (4) Massive pulmonary metas- 
tases, bilateral. (5) Extensive neoplastic infiltration of the perirenal 
connective tissues and of the tissues surrounding the aorta from com- 
mencement to bifurcation. (6) Neoplastic infiltration of tissues around 
the left common iliac artery and vein. z 

Microscopic Examination: Chorio-epithelioma. ' 


Case 11.—H. O., aged thirty-two, was first seen at the Memorial 
Hospital with the following history: His left testicle was removed two 
years previously. He had felt well since that time. Two months ago 
he had severe pain in the left lower quadrant of the abdomen. 

There was no history of trauma, gynecomastia, or Aschheim-Zondek 
test. 

Autopsy on March 22, 1919, showed the heart was normal in size but 
very flabby. All the chambers were dilated. Into the left auricle pro- 
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jected from endocardium by a narrow pedicle a soft multilobed tumor 
3 cm. in diameter. The left lung was firmly adherent everywhere. 
The upper lobe was the seat of a tumor 7 cm. in diameter, circum- 
scribed, replacing the entire lobe, penetrating the pleura, streaked with 
blood, cysts and yellow semifluid necrotic tissue. The tumor appeared 
to have developed within a vein. The lower lobe was much com- 
pressed. The right lung was extremely edematous. The spleen was the 
seat of an enormous tumor, markedly necrotic, 12 inches in diameter, 
filled with blood cysts and necrotic tumor tissue which surrounded 
the entire tumor mass, involving also apparently the perisplenic lymph 
nodes. From the edge of this mass projected recent blood clots. In the 
liver the dome of the right lobe was the seat of a soft tumor mass 
8 cm. in diameter; black infarcted and recent black blood covered 
under the surface of the diaphragm and emanated from the ruptured 
upper surface of the tumor. There was extensive sacral decubitis. 


Clinical Diagnosis: Rec. teratoma testicle. 


Anatomic Diagnosis: Teratoid carcinoma of the testis. Metastases 
in the lung. 


The liver showed intraperitoneal hemorrhage from the tumor. 


Case 12.—H. G., aged forty-seven, was first seen at Kings County 
Hospital. The microscopic slide was reviewed by Dr. Stewart at Me- 
morial Hospital. The patient gave the following history: He had re- 
ceived a blow to the left testis on December, 1937, and it had given 
him pain for several days. There was no evidence of hematuria. 
Three weeks later this testis was harder than normal. In March, 1938, 
the testicle enlarged more and was definitely harder. The patient 
noted bloody ejaculation after coitus. There was still no hematuria. 
He had a left orchidectomy on July 13, 1938. The following day he 
expectorated bloody fluid. On August 24, 1938, he first noted fre- 
quency of hematuria and small clots. 


The Aschheim-Zondek test was positive. The Wassermann was neg- 
ative, and there was no history of gynecomastia. 

Autopsy on September 16, 1938, showed about 150 c.c. of pink 
fluid in each pleural cavity of the thorax. The combined weight of 
the lungs was 800 grams. The pleural surfaces were smooth and 
glistening. Scattered throughout the lungs were irregular, hard, dark 
red tumor masses, some of which appeared to be fairly well encapsu- 
lated, and varied in size from 0.25 to 1.5 inches in diameter. The 
bronchial nodes were involved. There was a % inch node in the sig- 
moid mesentery of the abdomen. Along the aorta there were numer- 
ous hard, firm, yellow and red tumor masses. (para-aortic nodes). Nu- 
merous small hemorrhagic metastatic areas were present in the liver 
which varied from 1.4 to 0.5 inches in diameter. Kidneys: Bilateral 
cortical and medullary metastatic mass up to 34 inches in diameter. In 
the posterior wall on the right side of the bladder there was a %4-inch 
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elevated and ulcerated tumor mass. There was a 34-inch red tumor 
mass in the left side of the scrotum near the postoperative scar. 


Microscopic Examination: By Stewart, Memorial Hospital. Em- 
bryonal carcinoma with choriomatous areas Grade IV. 


Case 13.—W. W.., aged thirty-six, was first seen at the Bellevue Hos- 
pital, on June 30, 1928, with the following history: In August, 1921, 
he noticed the scrotum was getting larger and harder. There was no 
discomfort. Twice in the past seven years he had had attacks of pain 


in the scrotum which radiated above the pubis. This lasted only a 
short time. 


There was no history of trauma, gynecomastia, or Aschheim-Zondek 
test. The right scrotal mass was 4 x 7 inches, painless, and did not 
transmit light or impulse on coughing. 

Autopsy on July 20, 1928, showed the pleural cavities each contain- 
ing about one pint of bloody fluid. Both lungs were studded with tumor 
nodules varying in size from a pea to 8 cm. in diameter. On section, 
they projected above the surface, had a loose spongy consistency, and 
were replaced by hemorrhage in some places. In the posterior wall of 
the left ventricle of the heart there was a tumor nodule, pea-sized, on 
section. It was spongy and hemorrhagic. This lay wholly within the 
myocardium. On the convex surface of the right lobe of the liver there 
was a tumor mass 6 cm. in diameter which was spongy and hemor- 
rhagic on section. The caudate lobe was completely replaced by tumor. 
There were smaller nodules throughout the liver. The spleen con- 
tained three marble-sized metastatic nodules. The right adrenal had 
one nodule 0.5 cm. in diameter. The pancreas had a 2 cm. tumor 
nodule present. 

Gastro-intestinal Tract: Stomach—three submucosal nodules were 
found along the greater curvature; proximal smaller intestine (not 
duodenum) contained submucosal nodules. These were also noted in 
the cecum and the large bowel. Two mesenteric nodes were present. 
Retroperitoneal-abdominal and thoracic nodes were grossly free (blood 
borne). The retroperitoneal mass inferior to the right kidney (5 x 3 x 
2 cm.), spongy and hemorrhagic on section, was not connected with 
the kidney. The thyroid contained six or eight nodules approximately 
2 cms. in diameter. The right testicle was converted into a large ovoid 
mass roughly egg-shaped, measuring 16 x 12 x 9 cm., and weighing 
700 grams. The cut surface was noduler, and it measured up to 1 cm. 
in diameter. Many of the nodules were partially replaced by hemor- 
rhage, others were soft, necrotic with pale yellow foci. There was no 
normal tissue or epididymis, and no gross thrombi in the spermatic 
vessels. 

Anatomic Diagnosis: Teratoma of the testis right. Chorioma testis 
with metastasis to the lungs, heart, thyroid, liver, kidneys, spleen, 
pancreas, stomach, small intestine, mesentery, right inguinal nodes, 
right adrenal. 
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Microscopic Examination: Carcinoma of the testis, embryonic; 
either teritoma testis or embryonal carcinoma. 


Case 14.*—C. S., aged fifteen, was first seen at the Memorial Hos- 
pital May 24, 1935, with the following history: There had been weak- 
ness for the past two months. In the past three weeks the patient had 
shortness of breath, pain in the right shoulder and the right side of 
the chest. On May 10, 1935, radiographs of the chest taken elsewhere 
showed a large mediastinal mass. There was no cough or loss of 
weight. Both the testes were atrophic and about one-fourth the normal 
size. There was no history of the mumps. The Aschheim-Zondek test 
was suggested in view of the bulky intrathoracic metastatic tumor in 
a young man together with atrophic tests. 

The Aschheim-Zondek test was high in prolon content. There was 
no history of trauma or gynecomastia. 

Autopsy on June 24, 1935, showed the thorax tissues of the anterior 
mediastinum were edematous. Overlying the entire anterior pericar- 
dium, attached thereto and to the diaphragm and fusing inseparably 
with the portion of the right lung overlying the pericardium, was a 
bulky soft brownish cystic hemorrhagic mass of tumor. It was too low 
for typical thyoma and failed to surround the great vessels at the base 
of the heart. The heart itself showed no abnormalities. Throughout 
the lung parenchyma were numerous similar tumor nodules. None 
communicated by ulceration with the dissected bronchi. Some ap- 
peared on the pleural surfaces and one was adherent with parietal 
pleura over the ninth and tenth ribs on the right in the axillary line. 
The right visceral pleura showed gelatinous edema. Both the testes 
were firm but small. In the left testis was a small, firm, somewhat 
smaller, grayish, mucoid-looking nodule. The former looked like a 
fibroma. The brain-scalp and calvarium were normal. 

Meninges showed a slight yellowish edema with xanthochromic fluid. 
There was no gross hemorrhage. There was a small, hemorrhagic 
cortical metastasis about 1 cm. in diameter in the right occipital lobe 
in the superior lateral portion. Easily enucleable hemorrhagic metas- 
tases 3 cm. in diameter in the left cerebellar hemisphere were sur- 
rounded by pronounced yellowish gelatinous edema. There was no 
gross obstruction in the fourth ventricle. The lateral ventricles showed 
decided dilatation. Any source of spinal hemorrhage must be low 
down. Pituitary was grossly normal. 


Anatomic Diagnosis: Chorioma left testis; fibroma left testis, tes- 
ticular atrophy. Primary mediastinal teratoma; embryonal carcinoma 
of the lung. Metastases to lungs, liver, brain, cerebellar edema. Con- 
gestion of liver, spleen and kidneys. 


Microscopic Examination: Teratoma testis (primary consists only 
of adult mucous glands and a cholestratomatous cyst with no ascertain- 
able malignant local residue). Metastatic chorionepithelioma—lungs, 


*Previously reported by Carver and Stewart, Jour. A.M.A., 106:1802-1804, 1936, 
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mediastinum, liver, brain. Testicular atrophy and extreme interstitial 
cell hypertrophy and hyperplasia. 


Case 15.—J. C., aged eighteen, was first seen at the Kings County 
Hospital on November 26, 1938, with the following history: He first 
noted a lump in the right testis three months previously. This had 
gradually increased in size—no pains or tenderness. About ten days 
ago it developed stabbing, non-radiating pain in the right upper quad- 
rant which was aggravated by food and relieved by heat, and the pass- 
ing of flatus in either direction. There was a loss of 10 pounds in the 
past three months. Physical examination revealed an enlarged liver, 
right testicle twice normal size, hard and nodular. On December 13, 
1938, a right orchidectomy was done. Pathologic examination revealed 
embryonal papillary adenocarcinoma. 

The Aschheim-Zondek test was negative twice (Friedman test). 
The Wassermann test was negative and there was no sign of trauma 
or gynecomastia. 

Microscopic Examination: By Dr. Stewart, Memorial Hospital. Em- 
bryonal adenocarcinoma Grade IV. 

Autopsy on January 17, 1939, showed the abdomen distended. There 
was massive edema of both lower extremities, from the hips down. 
Thorax: The left pleural cavity contained 500 c.c. of bloody fluid. 
The diaphragm contained several necrotic grayish red friable nodules. 
Abdomen: Peritoneal cavity contained several thousand cubic centi- 
meters of bloody fluid. There were numerous reddish, friable, necrotic 
nodules on the peritoneal surface. There was a retroperitoneal mass 
about the size of a grapefruit which was around the inferior vena cava 
common iliac veins and lay between the second and fourth lumbar ver- 
tebree. It compressed the vena cava and the common iliac veins and 
an antemortum clot was present. This mass was friable, necrotic and 
red. The liver weighed 1100 grams, and was practically replaced with 
neoplastic tissue. 


Case 16.—J. M., aged nine months, was first seen at the Memorial 
Hospital on August 17, 1936, with the following history: Two months 
previously he suffered an attack of diarrhea and vomiting of one week’s 
duration. Three weeks ago he was restless, cried and vomited fre- 
quently. His temperature was 103°. Diagnosis was acute appendicitis. 
On operation a large amount of free blood was found in the peritoneal 
cavity. A pedunculated mass was found in the left side of the abdo- 
men the size of a hen’s egg. This was removed. On physical examina- 
tion the right testicle was found normal; the left testicle was absent. 

There was no gynecomastia and the Aschheim-Zondek test was ques- 
tionably positive. There was a certain amount of irradiation. The 
child died, and an autopsy was done on January 15, 1937. 

Autopsy: A male infant showing an extreme degree of emaciation. 
No metastases were found in the thorax. A protuberant mass could 
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be palpated in the right lower and left upper abdomen. The viscera 
were matted together by much soft almost gelatinous, grayish red tu- 
mor material. Individual viscera could not be identified and small 
amounts of bloody fluid were encountered. The mesentery was com- 
pletely replaced by tumor. There was one large solitary tumor nodule 
under the left side of the diaphragm, 15 cm. in diameter. The liver 
contained one small subserosal nodule 1 cm. in diameter. The common 
duct and pancreas were imbedded in tumor. Kidneys and adrenals 
were surrounded by tumor. A structure was found connected with 
the spermatic cord resembling the left undescended testicle. It was 
grossly distorted. The right testicle was normal. 


Diagnosis: Embryonal adenocarcinoma, Grade IV, left abdominal 
cryptorchidism. 


Case 17.—F. A. McG., aged forty-seven, was first seen at the Me- 
morial Hospital on September 29, 1931, with the following history: 
In March, 1930, he first noticed a lump in the lower part of the scro- 
tum on the right side. In the next six months it enlarged several times 
and became hard. It seemed to be separate from the testicle. Growth 
was removed on September 17, 1930. 


Microscopic examination of the submitted specimen by Dr. Stewart 
resulted in a report of “embryonal carcinoma Grade III”—much local 
fibrosis. There was no treatment after surgery. Several months ago the 
patient first noticed pain in the base of the left chest laterally. Later he 
developed ease of fatigue and hemophysis. There was only slight 
weight loss. 

Physical Examination: The left supraclavicular nodes were palpa- 
ble. There was no other adenopathy or masses. There was no his- 
tory of trauma or gynecomastia. The Aschheim-Zondek test was posi- 
tive—as high as 2500 M. U./1. 

Autopsy on December 28, 1931, showed, in the pericardial cavity, 
firm fibrinous adhesions binding the left border of the heart near the 
interventricular septum to a mass of tumor in the left mediastinal 
pleura and left lower lobe of the lung. There were old fibrous adhe- 
sions in the right upper lobe of the lungs. The bronchial mucosa was 
slightly injected. Hilum nodes showed no evidence of tumor. Practi- 
cally the entire left lower lobe was occupied by a solid bulky metasta- 
Sis approximately 15 cm. in diameter. The balance of the left lung was 
clear with the exception of a small subpleural metastasis in the upper 
lobe. Toward the base of the right lower lobe was a mass of con- 
fluent metastases 3 to 4 cm. in diameter, and another smaller mass sub- 
pleurally at the base of the right upper lobe. The nodules were all 
broken down, cystic and necrotic. The entire right lung was moder- 
ately congested but showed no definite pneumonic areas. 

Summary: Cause of death, apparently circulatory. (1) Dilated 
heart; (2) pericardial adhesions; (3) bulky tumor occupying whole 
left lower lobe; (4) general embarrassment of lesser circulation. 
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Anatomic Diagnosis: (?) Carcinoma of lung. (?) Embryonal 
carcinoma right testis. Metastases to lungs. Congestion of lungs. 
Slight localized fibrinous pericarditis. 


Microscopic Examination: Embryonal carcinoma with lymphoid 
stroma Grade IV. 


Case 18—H. T. N., aged: thirty-five, was first seen at the Naval 
Hospital, Brooklyn, on May 22, 1931, with the following history: 
Three years ago he noted a hard swelling on the right testicle. The 
tumor increased in size. Orchidectomy was done in August, 1928. Six 
months later an x-ray treatment was instituted. At this time the pa- 
tient was having pain in the back and abdomen. About eight months 
before, the patient noted a swelling on the left side of the head and 
two months ago vision commenced to fail. 

Physical Examination: Extracranially in the left occipital region 
was a mass 10 cm. in diameter and 1.5 cm. in height. In the right 
cervical region was a 2 cm. node. In the right upper abdomen was a 
mass about 15 cm. in diameter. There was a metastatic area in the 
right lung. There was no history of trauma or gynecomastia. The 
Aschheim-Zondek test was positive, as high as 1,000 M. U./L. The 
Wassermann test was neagtive. 

Autopsy on February 2, 1932, showed the scalp was raised and a 
large soft mass about 2.5 inches in diameter was noted on the left 
side of the skull posterior to the external ear canal; also a smaller mass, 
which was necrotic, in the region of the external occipital protuberance. 
A small eroded area the size of a dollar was noted to the right of the 
external occipital protuberance. The calvarium was lifted and two 
masses were present inside the skull extradural, which corresponded 
to those found outside the skull. The brain substance appeared nor- 
mal. The pituitary was normal in size. In the pulmonary areas a small 
soft mass was adherent to the left sixth rib and a large mass to the 
right fourth rib. Both lungs were free in their respective activities. 
The left apex was emphysematous. The left base showed bronchial 
pneumonia and possibly metastatic foci. The right apex and base were 
moderately emphysematous and congested. The pretracheal, pulmon- 
ary, mediastinal nodes were enlarged. A supraclavicular node was 
removed. 

Gastro-intestinal Tract: The stomach was of normal size and es- 
sentially negative. A few nodes were enlarged in the mesentery of 
the small and large intestines. There was a very large retroperitoneal 
mass which extended underneath the peritoneum of the pelvis and 
practically occupied the space. The bladder was pushed aside. Enor- 
mous enlargement of the retroperitoneal nodes up the abdomen were 
noted. The liver was of about normal size and many metastatic foci 
were noted over the surface on section. Moderate congestion was pres- — 
ent. The gall bladder was distended with bile and ducts patent. The 
pancreas contained metastatic foci. The spleen was enlarged one-half 
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normal size and showed fibrosis. The left adrenal was buried in 
metastatic foci in surrounding retroperitoneal nodes and was firm. 


The right adrenal was practically destroyed in a necrotic mass, result- 
ing from treatment evidently. 


Genito-urinary Tract: The left kidney was distorted by lymph node 
metastases. The ureter was dilated due to constriction by metastatic 
masses. The kidney was edematous and pelvis showed hydronephrosis. 
The capsule stripped readily. The right kidney was similar to the left 
kidney. The bladder was distended and was essentially normal. The 
prostate, seminal vesicles and left testicle were normal. 


Gross Pathologic Diagnosis: Carcinoma of testicle with metastasis 
to retroperitoneal, mesenteric, diaphragmatic, mediastinal pulmonary, 
pretracheal and supraclavicular lymph nodes, and to the lungs, liver, 
pancreas, adrenals, scalp, skull and pleura. 


Case 19—H. DeH., aged thirty-seven, was first seen at the Naval 
Hospital, Brooklyn, on March 18, 1925, with the following history: 
He had had a tumor mass of the left testis since 1918 and had had 
severe pain in the back and sides for the past six months. There was 
a marked loss of weight for the past fourteen months. Pertinent 
Physical Examination: The left testicle was the size of a grapefruit, 
firm, smooth and round. The left inguinal nodes were involved. Col- 
lateral venous circulation was established over the right lower abdo- 
men. (See postmortem findings in the vena cava.) 

There was no history of trauma or gynecomastia. No Aschheim- 
Zondek test was made, and the Wassermann test was negative. 


Autopsy showed that in the gastro-intestinal tract the mesentery 
was firmly bound down by adhesions over the tumor mass, filling the 
left side of the abdomen and extending up to the diaphragm ; intestines 
were slightly distended with gas; there was soft fecal material; perito- 
neum was granular and peritoneal cavity on both sides contained free 
flocculent pus which filled all fossa; intestines were bound down by 
adhesions in iliac fossa; mesentery was free from thrombosis ; mesentery 
glands were somewhat enlarged, pigmented and soft; tumor mass was 
retroperitoneal, firm, slightly fluctuant, extended from scrotum to the 
diaphragm. On section, it was firmly adherent, and had invaded mus- 
cles and nerves along the vertebral column and completely involved 
the left kidney. In mobilizing the tumor mass, it was found to be 
ruptured and a brownish gray fluid exuded. The tumor extended 
through the left inguinal ring and had a diameter of 4.5 cms. at this 
point. The tumor was mobilized in the scrotum, was lacerated, and a 
similar soft material escaped. The testicle was not identified. The 
right testicle was found just external to the right inguinal ring, was 
atropic and soft. The tumor mass was removed intact with the left 
kidney, left adrenal, aorta, and inferior vena cava. In mobilizing the 
mass the inferior vena cava was cut across at the diaphragm; it was 
found to be distended to a diameter of 2.5 cm., contained an organized 
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antemortem blood clot or metastasis, 7 cm. long and canulized on the 
anterior aspect. The tumor was of a soft creamy color and quite fri- 
able; the portion in the scrotum was distinctly nodular and was com- 
pletely enclosed by the tunica, except where it had been lacerated on 
removal. Weight of the tumor mass was 3.520 gms. The left kidney 


was completely involved in a tumor mass and was removed with the 
tumor mass. 


Microscopic Examination: Lungs—section from apex presented 
peribronchial and interstitial fibrosis with a few giant cells; section 
from congested area showed distended blood vessels. The kidney 
showed some fatty swelling of the epithelium and glomerular sclerosis. 
There was metastatic involvement. The tumor consisted of a mass of 
undifferentiated cells with a delicate fibrous reticulum; in certain areas 
the cell masses had undergone massive necrosis and had taken no 
basic stain. The cells were large, and had taken the basic stain deeply. 
The muscles showed reticulum and micosis. The protoplasm was rela- 
tively small in amount and the cell wall was indistinct. There was prac- 
tically no attempt at vascularization. The tumor cells were invading 
the adjacent structures and, in places, there was hemorrhage into the 
tumor tissue. Sections of enlarged lymph glands showed extensive 
metastases with tumor cells infiltrating through the capsule. 

Pathologic Diagnosis: Embryonal carcinoma of the left testicle with 
metastases ; tuberculosis, chronic, pulmonary. 


Case 20.—H. R., aged thirty-six, was first seen at the Memorial 
Hospital on February 6, 1928, with the following history. Seven 
months previously he had slight pain in the right suprapubic area. 
Three weeks later he noticed hardness of the abdomen. Two weeks ago 
he noticed a lump in the abdomen at the site of hardness. Five days 
ago he had a gradual onset of severe abdominal pain, colicky in nature. 
There was no nausea or vomiting and no operation. The right testicle 
was absent. 


There was no history of trauma or gynecomastia, and no Aschheim- 
Zondek tests were made. The patient was jaundiced at postmortem 
examination. 

Autopsy on July 29, 1929, showed the abdominal cavity had marked 
ascites. Lungs—all lobes were filled with small hard lobules, 1 to 2 
cm. in size. Left upper lobe—there was a fungating ulcerated tumor 
growth attached mushroom-like to the visceral pleura. The right lower 
lobe of the lung had a fringe of pleural nodules along the free margin. 
The liver was very large. The entire left lobe of the liver was re- 
replaced by a large, soft, circumscribed mass 6 cm. in diameter. The 
cut surface of this mass was mottled yellow and red, soft in consist - 
ency. In the subdiaphragmatic space there were masses of soft friable 
tissue measuring from 6 by 8 cm. The left testicle was present and 
normal. In the right inguinal region there was an indirect incomplete 
hernia. The upper end of this hernia merged into.a huge abdominal 
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and pelvic mass measuring 12 cm. in diameter. If the right testicle 
was present it was not possible to detect it from the rest of the mass. 
The mass consisted of a grayish yellow tissue cartilaginous in areas, 
cystic, necrotic and hemorrhagic in places, subperitoneally located, 
ruptured at places, adherent to various loops of small intestine and 
large intestine. The tissue showed slight mucinous degeneration. 

Gastro-intestinal Tract: Scybalous masses in descending colon— 
normal stomach. Necrotic tumor masses involving loops of the intes- 
tine and producing slight degree of intestinal obstruction. 


Anatomic Diagnosis: (1) Teratoma testis metastasis to liver, lungs, 
peritoneum and retroperitoneal L. N. (2) Right abdominal crypt- 
orchidism. (3) Jaundice. (4) Ascites. 


Microscopic Examination: Embryonal adenocarcinoma Grade III. 
relatively R. S. Bile stasis, hemorrhagic necrosis of the liver (infarct 
or acute toxic hepatitis). 


Case 21*.—T. C., aged thirty-eight, was first seen at Bellevue Hos- 
pital on February 14, 1920, with the following complaint. He had 
been unable to walk for the past two weeks. He had had urinary re- 
tention for the past ten days. 

Physical examination revealed complete paralysis from sixth dorsal 
downward with complete incontinence. The left testicle was stony hard. 
There was no history of trauma, gynecomastia was noted, and no 
Aschheim-Zondek test was made. The Wassermann test was 4 plus. 

Autopsy on February 27, 1923, showed the left lung was bound 
down by dense adhesions posteriorly along the vertebral column to a 
large mass. It was also firmly fixed to the diaphragm which was 
thickened and infiltrated by tumor tissue. The right lung was normal. 
Lying upon the left anterior lateral aspect of the vertebral column and 
beneath the parietal pleura of the left pleural cavity, was a large mass, 
extending from the second dorsal vertebra to the seventh or eighth 
dorsal vertebra. It was about 12 cm. long, 7 cm. wide and 7 cm. in 
thickness. It was deep red in color, mottled with whitish patches, 
and soft on palpation. On section, the mass cut easily ; the cut surface 
was dry, reddish, with small irregular whitish mottled areas through- 
out, and friable. The diaphragm of the left pleural cavity, beneath 
the parietal pleura, was diffusely infiltrated by similar tissue. On the 
anterior border, beneath the capsule of the liver, there was an area 
about 3 inches in diameter, mottled by whitish tissue. On section, 
this area showed small nodules of a greenish, gelatinous substance, sur- 
rounded by a capsule. The remainder of the liver was not noteworthy. 
The left testicle was en'arged and hard. On section, in the region of 
the rete, there was a nodule of a whitish color, about 3 cm. in diam- 
eter. The remainder of the testicle was grossly normal. The right tes- 
ticle was natural. Lymph nodes showed no gross changes. 


*This case has been previously reported by Drs. Kennedy and Stevenson (Arch. Neuro. 
and Psych., 11:151, 1924). 
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Spinal Cord: The cord in the region of the tenth dorsal vertebra 
was closely adherent to the anterior surface of the spinal canal. The 
bone in this region was eroded. Below the tenth dorsal vertebra, the 
nerve tissue was entirely necrotic and squeezed out the membrane, mak- 
ing removal of the remainder of the cord impossible. Head and neck 
were not examined. 

Anatomic Diagnosis: (1) Surgical incision over the vertebral col- 
umn—sixth cervical to the sixth dorsal. (2) Carcinoma of the left 
testicle with metastasis to the liver and vertebral column. (3) Trans- 
verse myelitis. 


Microscopic Examination: Embryonal carcinoma with lymphoid 
stroma. 


SUMMARY 


The age incidence of thirty-seven patients who died of teratoma 
testis and whose autopsy records are the basis of this paper were 
between one still-born and forty-seven years. 

These records have clarified many points as the paths of metas- 
tases, and the reasons for the inadequacy of irradiation in many 
of these patients. 


Metastases may be, and generally are, both lymph and blood- 
borne. 


If there is present a left supraclavicular signal node, there is prob- 


ably a metastatic chain of nodes along the course of the thoracic 
duct. 


The lungs were involved in 78 per cent of these cases. Where 
there was pulmonary involvement the liver was involved in 75 per 
cent of these cases. The genito-urinary tract was invo'ved in 24 
per cent of all cases. When there were pulmonary metastases the 
mediastinal nodes were involved in 55 per cent. 

In 72 per cent of these cases there was bilateral involvement of 


the abdomen, either by lymphatic glands or of the intra-abdominal 
organs, viz., liver, kidneys or spleen. 





RESULTS OF TREATMENT OF TESTICULAR TUMORS* 


ANALYSIS OF THE ADVANTAGE OF PRE-OPERATIVE ROENTGEN 
THERAPY 
ALEXANDER RANDALL, M.D. 
and (by invitation) 
GEORGE W. CHAMBERLAIN, M.D. 
Philadelphia, Pennsylvania 


It is indeed an honor to present before this group our methods 
for treatment of testicular tumors. I wish to express my gratitude 
to Dr. Alexander Randall and to Dr. Eugene Pendergrass for their 
timely advice and helpful suggestions without which this presenta- 
tion would not have been possible. Nearly all of the patients that 
we have studied have been referred from the urological service of 
Dr. Randall, where they were under the supervision of Dr. Pen- 
dergrass and Dr. Henry Pancoast prior to his death. 


In November, 1928, a patient was seen who had an orchidectomy 
for a large embryonal tumor of the testicle. He came back one year 
later with a mass in the left side of the abdomen. Because of the 
seriousness of the disease, we-decided to remove this mass. At 
operation, Dr. Cahill found a large elastic mass which involved the 
retroperitoneal nodes around the mesenteric vessels and could not 
be removed. Following operation Dr. Pancoast administered roent- 
gen and radium therapy over the abdominal mass. Now, eleven 
years after irradiation, this patient is alive and well. 


In 1937 another patient was seen with a mass in the right side 
of the abdomen (slide). The mass had appeared a few months 
after removal of a testicular tumor. The excretory urogram 
showed no function in the ‘right kidney. Following a series of ir- 


radiation treatments, the renal function returned, and he resumed 
his work. 


We have observed seventeen patients with a hopeless prognosis 
because of metastases (slide). Many died soon after the beginning 
or during the course of irradiation. None of those who had metas- 
tases above the diaphragm lived. Judged in the light of our recent 
observations, only eight of the seventeen received adequate treat- 


*Presented by Dr. Chamberlain. 
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ment. Of these, three still are living and well, three, eight and one- 
half, and eleven years, respectively, following removal of the pri- 
mary tumor. These cases and many others reported in the literature 
conclusively demonstrate the value of radiation therapy in the 
treatment of malignancy of the testicle. Opinions differ, however, 
as to when radiation therapy should be given. Let me cite a specific 
example. 


In March, 1937, in his discussion of a patient with a testicular 
tumor, an excellent urologist wrote on that patient’s record, “Rela- 
tive to the x-ray treatment of these tumors, there are a certain 
number who believe that pre-operative treatment of these tumors 
should be administered before any surgical procedure. I am of the 
opinion that the orchidectomy should be performed and then irra- 
diation be given later.”” Accordingly, the tumor was removed in 
April, 1937. In October, 1938, the patient was admitted to the 
hospital with a fixed globular mass in the abdomen, pain in the 
back, edema of the lower extremities, anemia, and general wasting. 
An intravenous urogram showed lack of function in the left kid- 
ney (slide). Two months later, after a course of radiation therapy, 
the renal function returned, and the patient resumed his work. 
Pulmonary metastasis developed, however, and in spite of further 
therapy, he died about one year after his first admission. In this 
instance, the question naturally arises whether or not such a fatality 
might have been prevented. 
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In 1932 Dr. Randall and Dr. Pancoast advocated and began pre- 
operative irradiation of tumor testis. The plan of treatment is in- 
dicated in the accompanying diagram. The distal areas were treated 
first, and the testicular tumor was irradiated only after treatment 
had been given to the lymphatics draining the testicle. The blood 
count was watched, and the tumor removed four to six weeks after 
treatment. Twelve patients were treated by this method. Eleven 
are living and well. 


Ninety-one per cent of the forty-five patients receiving irradia- 
tion before operation are living and well two or more years after 
treatment. Fifty-six per cent of those who were operated upon 
and then irradiated before there was clinical evidence of metastases 
are now living and well two or more years after treatment, and 
seventeen per cent of those who had delayed irradiation are now 
living. 

Such figures, we believe, are significant. From this study we 
recommend the following procedures for the treatment of malig- 
nant tumors of the testicle: 


1. Prompt diagnosis by history, physical examination, prolan 
studies of the urine, excretory urograms for detection of abdominal 


tumors, and roentgenograms of the involved testicle and the chest. 


2. Pre-operative irradiation over the primary and secondary 
lymphatic drainage of the testicle, and then over the tumor. 


3. Orchidectomy in approximately four weeks. 








TESTICULAR TUMORS 
A Report upon the Radical Operation 
GEORGE F. CAHILL, M.D. 


From the J. Bentley Squier Urological Clinic, Columbia-Presbyterian Medical 
Center, New York City 


The radical operation for tumor of the testis seems to occupy an 
uncertain position in urologic surgery. The concentration of tumor 
therapy as a whole in the hands of the users of radiation, and espe- 
cially since certain of the testicular tumors are radiosensitive, has 
seen the presentation of well tabulated studies on these tumors and 
the effect of radiation, with or without castration. 

The radical operation seems to enjoy no such report, judging 
from the literature. Hinman, in 1933, tabulated the frequency of 
use among as many American surgeons as responded to his ques- 
tionnaire. There were thirty-five who reported to him by letter 
as having done the operation in ninety-one cases. These ninety-one, 
with nine of his own, brought the total to 100 cases. The analysis 
by individuals of the 100 cases is as follows: one surgeon, 10 
cases; one, 9 cases; two, 8 cases each; one, 5 cases; two, 4 cases 
each; five, 3 cases each; thirteen, 2 cases each; eleven, 1 case each. 
To that date a relatively small number had given the procedure 
more than a casual experience. Ten surgeons had done sixty-three 
of the total 100 operations. Of particular interest in his report is 
the fact that twenty, or one-fifth of all the cases operated upon, had 
lymphatic metastases impossible to remove so that the planned pro- 
cedure was impossible. The attempts at removal surgically of wide- 
spread metastases in tumors elsewhere have not been productive 
of good results, so that no better results might be expected in tes- 
ticular tumors. The natural question arises, should not the metas- 
tases be recognizable before such a procedure is undertaken and 
should not a curative operation be attempted only where the me- 
tastases may be microscopic and probably limited to the area remov- 
able? Perusal of Hinman’s report shows that most of the operators 
report such an experience at some time or other with testicular 
tumors. . 

After several attempts to remove metastases impossible to sepa- 
rate from essential vessels, a study was made of those cases after- 
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wards submitted to the radical procedure to ascertain, if possible, 
whether metastases were demonstrable. Supraclavicular metastases 
are palpable; intrathoracic metastases can be shown by roentgeno- 
grams while in the pulmonary tissues, and may be shown when in 
the mediastinum. Large epigastric or retroperitoneal metastases are 
palpable. Since the usual metastatic pathway from the testis runs 
in the same fascial planes as the ureter and crosses the same and 


Fig. 1. A large epigastric tumor dis- Fig. 2. Deformity shadow of left 
placing the left kidney and ureter. Tu- ureter and edge of psoas muscle due 
mor originally a testicular seminoma. to metastases from’ tumor of left tes- 

ticle. 


may, and does, involve the lymphatics near the hilum of the kidney 
and the edge of the psoas or in the pre-aortic group, some of these 
planes and tissues may be outlined roentgenographically. We have 
endeavored to determine by x-ray where there were changes in the 
psoas edge or in muscle shadows, and by intravenous urography and 
retrograde pyelography where there were extrinsic apparent de- 
flections of the ureter or pelvis. When the metastatic involvement 
is large, such changes are marked as shown in Figures 1 and 2, 
both with large tumor involvements secondary to the testis. In- 
volvement of the kidney or ureter itself may occur, as in Figure 3, 
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a hydronephrosis, due to a metastatic mass secondary to a testicular 
tumor that involved the ureteropelvic junction. When such obvious 
extension is present, radical surgery is not feasible. Lesser changes 
simulating these occur with smaller and impalpable metastases. 
When such occurred some such cases were operated upon and a 
small involved gland was found to make the slight impression up 
the pelvis of the left kidney, as shown in Figure 4. We have seen 


Fig. 3. A case of hydronephrosis of Fig. 4. There is present on the left 
the right kidney that on operation was ureteropelvic junction a small impres- 
shown to be caused by a metastasis sion in its medial aspect. At operation 
from a testicular tumor on the same a metastatic nodule of a left testicular 
side. tumor was making a similar impres- 

sion at that point. 


two cases with extension involving the pelvic brim obstructing the 
ureter. 


An attempt was made to utilize hormonal excretion studies in 
estimating whether metastases might or might not be present. 
After a very confusing start hormonal studies are now recognized 
as demonstrating certain facts. First, the presence of hormonal 
secreting cells. Second, that quantitatively they may show the 
amount of secretory activity of the cells in tumors as chorio-epithe- 
liomas or the cellular bulk present in the lower secreting teratomas. 
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Thus the presence of a large amount of hormonal excretion with a 
small testicular tumor would imply a very actively secreting tumor 
or many metastatic secreting cells elsewhere than the primary tu- 
mor. This appears to be the present value of the hormonal test 
upon the feasibility of complete radical removal. As such, there 
was no attempt made for its use to determine whether radical pro- 
cedure was to be attempted. 

Since the Squier Clinic was opened in 1928, only those cases 
subsequent to its opening were included in the present report. 
There were fifty-five cases of testicular tumor in the Clinic itself. 
Those treated directly by the Radiotherapy Department are not 
included. There were eighteen cases selected for radical operation. 
Of these, seventeen had primary complete operations attempted 
and one a secondary radical. In three of the cases done between 
1928 and 1932 irremovable metastases were encountered. In this 
same period the one secondary radical removal was attempted. 
Since 1932 all the cases selected for the operation had no criteria 
that we could develop that showed tumor extension previous to 
operation. In all these the operation was completed primarily. In 
five of the fourteen completed operations tumor cells were demon- 
strated microscopically somewhere in the lymph nodes or vessels 
in the removed tissue. 


An analysis of all the cases is shown in Table I. Three patients 
operated on before 1932 died of the disease, in all of whom the 
operation was incomplete because of metastases which should have 
been demonstrated previously. In all of these cases there were 
tumor masses involving the pre-aortic vessels, particularly the 
veins, which could not be separated from the tumor masses, but 
no uncontrollable hemorrhage nor any operative complication oc- 
curred. With subsequent experience these cases would not have 
been selected for the procedure. 

In those cases in which the operation was completed we are in 
accord with Hinman as to its feasibility and to the ease of the dis- 
section of the primary pre-aortic lymph zone from the testis. He 
recorded one surgical death from pneumonia ten days after opera- 
tion as occurring among the 100 cases collected. He commented 
upon the additional fact of twenty inoperable cases, all presenting 
increased hazard in attempts at dissection and with no serious 
injury to any important part. There were no complications or 
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surgical deaths in our eighteen cases. The healing of the larger 
incisions: was uniformly rapid and there have been no weakness 
or hernias in any of the cicatrices. 

A comparison of the results with the thirty-seven cases in which 
radiation without or with castration was done, shows that of 
these thirty-seven patients, seventeen are known to be dead of 
the disease. Of the eighteen in whom radical operations were 


TABLE II. 





Orchidectomy Radical operation 


with or with or without 
without radiation. radiation. 


Known dead of disease 


Lost (from record, less 
than 1 year) 


Alive— 9 years 
8 years 
7 years 
4 years 
3 years 
2 years 


1 years 


Lost from record after 18 mos. 
1 year 


9 mos. ~ 





Alive recorded ll Alive 15 


attempted or completed, three are dead. A comparison of the 
results is given in Table II. 


DISCUSSION 


A critical analysis of these comparative results may offer the 
fact that those selected for the radical operation may be those 
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who had either an earlier or smaller tumor. It is possible also, 
because no metastases were demonstrated among those with larger 
tumors or with a longer history, that they were of a less malig- 
nant type. It is possible that simple castration may have been 
sufficient for those cases without microscopic demonstration of 
metastases. However, microscopic metastases may have been pres- 
ent in these and missed by the pathologist. Since such cells were 
found in five out of the fourteen completed cases it is possible 
that their removal has a bearing upon the longevity record. Yet 
the selection of the cases from among the fifty-five seen was not 
entirely upon the basis of size and duration. Among the thirty- 
seven cases that had either radiation alone or radiation before 
or after castration, were some both early and small. Some had 
no demonstrable or suspicious shadows of metastases. The therapy 
used for these was the selection of the staff member. It is almost 
illogical to compare too closely the value of therapeutic results in 
testicular tumors because they themselves vary so much in their 
growth and dissemination. Often one experiences a persistency 
in life in one case with widely disseminated tumor under radia- 
tion and a failure of any therapy to conserve others of similar 
appearance. It is possible that the selection of the fourteen cases 
for the radical procedure may have been “happy choices.” In- 
creasing experience with larger numbers carefully done may bring 
the answer. 

Of the fourteen patients subject to the complete operation, 
seven were given subsequent radiation to the opposite epigastric 
and lower abdominal area and seven received no radiation. Of 
the five with metastatic cells in the removed tissues four received 
radiation and one refused. He has been well now for two years. 
Radiation was used in seven cases of the large-celled embryonal 
carcinoma type. None of the four teratomas was radiated and 
because of the known sensitivity of radiation to the large-celled, 
seminoma-type tumor it was recommended but refused in three 
cases. Since, to date, none of these patients has had recurrence, 
the effect of radiation upon these few cases awaits further study. 

The figures, for freedom from recurrence, parallel those of 
Hinman in which similar to his report a selected group of tes- 
ticular tumors subjected to the radical procedure show a freedom 
from recurrence in many cases up to the time of the report. 
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SUMMARY 


A discussion is presented upon the indications in which a series 
of testicular tumors were removed by radical operation with a 
comparison of the results of other forms of therapy in the same 
clinic. There is reported apparently greater freedom from recur- 


rence in the radically operated cases, some with and some without 
radiation. 


REFERENCE 
Hinman, F.: Surg., Gynec., and Obst., 56:450-461, (Feb. 15) 1933. 








DISCUSSION 


Dr. ALEXANDER RANDALL (Philadelphia, Pa.): I am delighted 
Dr. Chamberlin was able to present this material because it has 
been his particular interest, and though he passes a great deal of 
the results to his predecessor and associate, Dr. Pancoast and 
Dr. Pendergrass, I take pleasure in assuring you that the result 
is a great deal Dr. Chamberlin’s. 


It is also given to us, I think, as a rare privilege to be able 
to look back over the short period of ten years to see a very 
definite, radical change in the whole story of getting these patients 
well, for you all remember Tanner’s report where 425 cases sub- 
mitted to orchidectomy alone were presented after four years 
with cure in only 5.3 per cent. It also struck me if Tanner had said 
mortality in 94.7 per cent, he would have hammered home a truism 
that it was time that we did something different. Tanner’s report 
was followed by Wasterlain giving 6 per cent of cures; again, 94 
per cent of mortality. 


It was then that Hinman brought out his radical operation 
and his first report raised this average to 17 per cent of cures. 
Again I think it is more fitting to say 83 per cent of failures. 

Hinman concluded his remarks with a very succinct sentence: 
“Orchidectomy, even with early diagnosis, is a dismal failure.” 
This was augmented later by a remark Dr. Keyes made that han- 
dling of tumors of the testis “without irradiation prognosis is 
utterly bad.” For twelve years we have been very interested in 
trying to change this picture. Our material has not been any- 
where near as great as those figures which come from the Me- 
morial Hospital and from Dr. Hinman’s clinic, but it gives me 
a thrill to see Dr. Chamberlin showing you 91 per cent cures and 
only 9 per cent mortality! Here in ten years there has been a 
complete reversal of the entire picture. 


There is one criticism of pre-operative irradiation brought out 
by a number of men, that by this means you destroy ‘pathologic 
lesions so that you are not able to state definitely the type of 
tumor which has been destroyed. That is truly a pathologic point 
of view. The patient comes first. We had one very interesting 
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example where through an error in irradiation technic, there was 
a gap of about one centimeter between the lead screen in the 
application of the irradiation over the region of the right groin. 
It was interesting, and it was proven by removal that just in that 
gap there occurred malignancy. 


Dr. Chamberlin has showed you—and I am delighted to see 
that Dr. Cahill has had the same experience—that we have had 
three or four cases, where abdominal metastases have pushed 
the kidney out of place, rendering it non-functioning (whether 
by displacement or vascular pressure or ureteral occlusion), that 
have been shown to come back to normal and bilaterally equal 
function when irradiation has removed the abdominal metastases. 
To me it is an interesting and a rather spectacular evidence of 
what renal function can and will do, and aside from that, of 
course, a spectacular point to show the effect of irradiation on 
such metastatic neoplasms. 

The other things that I think are really important and should 
be definitely accentuated, brought out today from three different 
angles, are, first, the essential irradiation of the supraclavicular 
region, and for reasons which we won't enter into here, the 
starting of irradiation from the periphery towards the primary 


growth; second, these cases are not studied until an intravenous 
urogram is performed. 


Dr. BENJAMIN S. BARRINGER (closing). Mr. President, may I 
Say just a few unrelated things? In the first place, | want to 
congratulate the reader of the second paper in this group, Dr. 
Chamberlin, on his very beautiful recoveries—91 per cent in the 


best cases, and Dr. Cahill on his very extraordinary percentage of 
operative cures. 


I am inclined to believe that the figures Dr. Randall and Dr. 
Chamberlin present will be a little less with more cases. I think 
they are probably a little high. I don’t like to be pessimistic. 

I don’t know whether you all remember, Dr. Keyes ought to 
remember, the first case of teratoma testis with metastasis ever 
treated in this country. The patient had a teratoma testis with 
abdominal metastasis said to be as large as a child’s head. I think 
it was; I saw it. He was treated first by one radium pack treat- 
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ment. The pack was set over the abdominal tumor. The tumor 
promptly receded and Dr. Keyes took the testicle out and the 
diagnosis was made by Dr. Ewing. That patient remained well 
for fifteen years. I saw him at Memorial Hospital with a radium 
burn over the site of the original application. That was easily 
taken out, and I believe he is alive today. It must be nineteen or 
twenty years now. I think that was the first patient ever treated 
in the United States. 

You have all heard about the kidney coming back. I again hate 
to be pessimistic, but we are making a review of these cases which 
have been irradiated over the kidney up to five years or more. Ap- 
parently a change has taken place in the kidney, whether it is 
due to the irradiation alone or whether it is due to the fact they 
have had metastasis to the kidney, we haven’t determined yet. 
Maybe we will not determine it. But the kidney of that side is 
very decidedly decreased in function. By intravenous pyelogram 
there is no function in quite a number of them, which is a serious 
situation. 

No one has mentioned irradiation of the testicle and damage to 
the other testile. That is a most important point to all patients. 
I believe you do damage the other testicle no matter how care- 
fully you screen the well testicle. You can wrap lead screens 
around it and do what you will, but it gets irradiated. The sper- 
matogenetic function, as shown by viable spermatozoa, disappears 
within six months. Then in some cases, how many I can’t tell 
you, it reappears about two and one-half years later. 

I had one such patient, a doctor whom I am watching very 
carefully. He was married about a year ago and I must get in 
touch with him, because if he has children he will be one of 
the proved cases. 

Dr. Cahill mentioned the case recorded by Dr. Chamberlin in 
which he operated and couldn’t determine whether it was a radio- 
sensitive tumor. If he had irradiated it, he would have known. 
Those embryonal teratomas recede very promptly, within a week 
or two. After one irradiation you can tell fairly well the type 
of tumor with which you are dealing. 

I would like to draw attention also, Dr. Cahill, to five cases in 
the second series which you reported as well. They were all semi- 
nomas which are notably radiosensitive, and I think I would 
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rather have the irradiation than the operation. In radiosensative 
tumors with small metastases, it seems questionable that irradiation 


wou!d control them. You can’t be sure of that, but that is my 
opinion. 


Dr. GeorGE W. CHAMBERLIN (closing): I would like to thank 
Dr. Barringer for his very leveling-off remarks. I think what 
he has said is absolutely apropos and no doubt is true. 


There are two other things which I want to say about pre- 
operative irradiation. Possibly they may be considered as dis- 
advantages of this type of treatment. The first is that one must 
be very careful in making a diagnosis of tumor testis; in other 
words, you don’t want to proceed with all this irradiation over 
the body and then find out that you are dealing with hematocele 
or chronic epididymitis. So one must be very careful in his 


analysis of the clinical and laboratory items which contribute to 
the diagnosis. 


The second thing is that in a patient who has a primary tumor 
in the testicle, with no clinical evidence of metastasis to his ab- 
domen, the radiologist is under a psychologic burden. In other 
words, he is treating something that he can’t see or feel, but he 
must proceed with that irradiation as though there were a mass 
present and treat it to the limit of tumor dose, whatever that 
may be. 


Dr. Greorce F. CAHILL (closing): In reply to Dr. Barringer’s 
comment upon the case which Dr. Randall’s group and I saw, 
the first suggestion that the tumor was not radiosensitive came 
from the radiation pathologists, but its sukscquent history has 
shown that it was undoubtedly radiosensitive. 


The report of the group of testicular tumor cases is submitted 
for compariscn to date of the results of selected therapy in a 
selected group with other types of therapy and it is by no means 
presented as a proponent of any type of therapy. 


Dr. ALEXANDER RANDALL: Mr. President, may I take one 
moment more? This group of twelve is but a proportion of 
the series which will appear in the manuscript. The time cut 
Dr. Chamberlin down. We really just wanted to drive home the 
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results in what we considered properly and competently treated 
cases. I do not doubt Dr. Barringer is right that we will not hold 
that average. 


PRESIDENT CLARK: This closes this session for the year, ex- 
cept for the final action of inducting the new President into office. 
The present Chair will now ask Dr. Lower and Dr. Barringer to 
accompany the new incumbent to the driver’s seat. 

Drs. Lower and Barringer escorted Dr. Montague L. Boyd, the 
newly elected President, to the speaker’s table. 


INCOMING PRESIDENT Boyp: I wish I could make you under- 
stand how much I appreciate your electing me to this office. It 
would take a better ability of expression than I am able to utter 
to do it. My physical capacities for carrying on the battles of an 
idealist and a confirmed reformer are beginning to wane, I am 
afraid, and your kindness in conferring this office upon me comes 
at a time when I particularly need the encouragement which it 
gives me. Even though the distinction that you have conferred 
on me is due to your generosity and more to the length of the 


service that I have rendered than to its value, it makes me very 

happy and gives me the very thing that I need—encouragement, 

and assurance of your friendship, and of your approval, at least 

in part, of the things that I have been trying so hard to accom- 

plish in urology. I shall always be very grateful to you. (Applause ) 
Adjournment. 





